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INTRODUCTION AND HIGHLIGHTS 
by David L. Thomas and Program Staff 
A. Introduction 
The Hazardous Waste Research and 
Information Center (HWRIC) was formed within 
the Illinois Department of Energy and Natural 
Resources (ENR) in 19841• HWRIC was charged 
with a mission to combine research and 
education; information collection, analysis, and 
dissemination; and direct technical assistance to 
industry, agriculture, and communities. 
Working with industry to reduce waste at the 
source, and to recycle those wastes that could 
not be reduced, was also a priority. 
The Center's early focus on waste 
reduction was formalized in September 1989 
with the signing of the Toxic Pollution 
Prevention Act (TPPA)2. This Act (Public Act 86-
914), which was amended in 1990 by Senate Bill 
2253, expanded the Center's five programs 
(Research, Information Services, Industrial and 
Technical Assistance, Data Management, and 
Laboratory Services) to include a Pollution 
Prevention Program, which is discussed further 
in Chapter 8. 
A major activity during FY'91 was to 
bring online the Hazardous Materials Laboratory 
(HML) as a full service research and analytical 
support facility (see Chapter 3). During this time 
the HWRIC library and clearinghouse were 
developed into one of the premiere collections of 
materials related to pollution prevention (see 
Chapters 6 and 8). These and other activities, 
programs, accomplishments, and proposed 
future activities are described in this, the 
Center's sixth annual report. 
This report covers the period July 1990 
through June 1991. Previous annual reports are 
available as HWRIC 86-008, HWRIC AD87-010, 




Laboratory Services Program 
The Laboratory Services Program's (LSP) 
efforts in FY'91 were highlighted by: successful 
efforts to: 1) bring laboratory instrumentation 
online, and 2) expand HWRIC's collaborative 
efforts with other agencies. 
• HWRIC developed a contract with the 
U.S. Army Corps of Engineers 
Construction Engineering Research 
Laboratory (CERL) to organize a 
workshop and develop analytical 
methods to support redwater treatment 
research. 
• HWRIC won a competitive process to 
secure a contract with Dynamac 
Corporation to provide technical support 
to the U.S. Environmental Protection 
Agency (USEP A) Superfund Program at 
the Robert S. Kerr Environmental 





Laboratory analytical instrumentation 
was brought online; thus provision of 
technical support to the environmental 
research community was able to begin. 
The Laboratory Information 
Management System (LIMS) was 
successfully installed, and now facilitates 
data handling and sample tracking tasks. 
Numerous groups are beginning to use 
the laboratories for .research and sample 
processing. Early tenants include State 
Water Survey (SWS) and CERL 
scientists. 
Analytical support clientele for the 
laboratories include: local citizens; state 
industries pursuing waste reduction 
schemes; university students addressing 
class projects; research groups at the 
three scientific surveys and the 
University of Illinois at Urbana-
Champaign (UIUC); and scientists at the 
USEP A and CERL. 
Research Program 
Support of research to identify and 
understand the hazardous waste problems in 
Illinois has been the major component of 
HWRIC's Research Program. While 
development of technologies and policies to 
solve these problems has always been a vital 
part of the program, during FY'91 this area 
became the focus of research activities. These 
efforts were supported by the growing 
communication and cooperation with industry 
that has been experienced during this year by 





Four Center-sponsored projects 
addressed waste management practices 
and problems at Illinois institutions of 
higher education. Solutions that 
resolved some of the questions were 
proposed and adopted, and work 
continues to answer those problems that 
remain. 
Projects that focused on specific 
problems of industry increased. These 
included projects that promoted 
pollution prevention and recycling, as 
well as the development of remediation 
technologies. 
During FY'91, HWRIC supported, 
financially and technically, three 
legislatively mandated studies. The first 
study made general recommendations to 
help industry reduce the amount of 
waste being generated. The second dealt 
specifically with paint wastes, 
quantifying the problem and suggesting 
approaches for reducing it. The final 
study surveyed the present waste 
management practices in Illinois' 
colleges and junior colleges and 
identified areas where assistance is 
needed to improve current practices. 
Remaining projects determined the 
extent of the hazardous waste 
contamination problems that exist in 
several regions of Illinois. Attempts 
were made to identify the causes of the 
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problems, and to develop technologies to 
clean up existing contamination, as well 
as reduce or eliminate future 
contamination. These projects also 
attempted to assess the risks posed to 
the residents of the targeted areas by the 
contaminants. 
Data Management Program 
The Data Management Program's two 
main objectives are to develop a hazardous 
waste database for Illinois and to apply that 
information to environmental issues within the 
state. In addition, the Data Management 
Program serves the other HWRIC programs as 
well as state and local governments, industry, 






FY'91 activities included responding to 
information requests; finding and 
evaluating new data sets to add to the 
database; and updating, correcting, and 
refining existing data. 
Data Management staff also worked to: 
identify hazardous waste research needs, 
create custom computer programs, 
provide support for developing the 
Waste Reduction Advisory System 
(WRAS, see Chapter 8), and provide 
both hardware and software user 
support. 
Another important undertaking was the 
installation of the Center's network as an 
integral part of the new HML facility . 
The network is comprised of two linked 
local area networks (LANs). 
Additional Data Management Program 
activity concerned analysis and 
justification for replacement of the Prime 
9650 computer with SUN workstations. 
The workstations will provide greatly 
expanded data analysis capabilities and 
reduce maintenance costs. Great Plains 
software was selected as the software 
basis for implementation of a Center-
wide accounting/purchasing system. 
Research projects supported in FY'91 
included review of reports and database 
development on hazardous waste 
activities in the Lake Calumet area; 
assessment of the risk that hazardous 
substance spills pose to Illinois 
waterways; and review of waste 
minimization data for Illinois' hazardous 
waste generators, treaters, storers, 
transporters, and disposers. 
Information Services Program 
The Information Services Program's 
FY'91 efforts were concentrated on development 




Through the efforts of a librarian hired 
specifically for this project, the library 
collection of pollution prevention 
articles, books and reports was greatly 
expanded. The collection now includes 
"hard copies" of virtually all the items 
cited in the Center's Waste Reduction 
Information Bibliography (WRIB) 
component of the WRAS, as well as a 
broad range of other pollution 
prevention publications. 
During the fiscal year, Information 
Services staff worked with Data 
Management staff to create network 
access to the computerized 
bibliographies of the library and 
clearinghouse collections via the 
SEARCHMAGIC network product. 
FY'91 saw the completion of the revised 
network version of the HWRIC mailing 
list database. The program was 
expanded to include Research Program 
proposal tracking components, and is 
now available on the local area network 
via the customized Mailing Outreach 
Database (MOD) program. 
Industrial and Technical Assistance Program 
HWRIC's Industrial and Technical 
Assistance (IT A) program assists Illinois citizens, 
businesses, and other government agencies with 
hazardous waste and other types of 
environmental problems. IT A personnel often 
serve as environmental ombudsmen, or problem 
solvers and answer finders, for persons looking 
for solutions to environmental problems. IT A 
representatives also act as surrogate 
environmental staff for firms that need to deal 
with waste management problems for which 
they lack staff and/or expertise. 
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This year the IT A Program expanded its 
provision of pollution prevention training. IT A 
staff assisted with the evaluation and 
implementation of pollution prevention practices 
in various industrial facilities throughout the 
state. 
In addition, regular technical assistance 
was provided to citizens of Illinois this year. 





Providing explanations of existing and 
new environmental regulations to 
businesses. 
Referring clients to qualified consultants, 
analytical laboratories, equipment 
vendors, and disposal firms. 
Providing onsite assistance to evaluate 
firms's waste management needs. 
Performing technical background studies 
to evaluate waste management options. 
Pollution Prevention Program 
HWRIC's Pollution Prevention Program 
was formalized in 1986. Since that time, HWRIC 
staff have learned much about what works, as 
well as what some of the hurdles are, in 
promoting pollution prevention. The pollution 
prevention section of this annual report discusses 
HWRIC's pollution prevention program elements 
in light of what is known about the effectiveness 
of the elements. Included is an analysis of how 
HWRIC's experiences in this program will effect 
future HWRIC priorities in pollution prevention 
efforts. 
HWRIC promotes pollution prevention 





Providing industrial and technical 
assistance; 
Encouraging pollution prevention 
through the use of the Governor's 
Pollution Prevention Awards; 
Encouraging pollution prevention 
through the Recycling and Reduction 
Techniques (RRT) matching fund and 
research programs; 
• Information dissemination and 
technology transfer through the library 
and clearinghouse, and computerized 
bibliographic information system 
resources; and 
• Information dissemination and 
technology transfer through education 
and training programs. 
From providing individualized onsite 
assistance at an industrial facility, to providing 
workshops and training programs, the Center 
utilizes a variety of approaches and support 
services to encourage the adoption of sound 
industrial practices which will lead to the 
reduction in the amount and toxicity of waste 
generated in the state. 
The audience for the services provided 
by HWRIC includes groups such as industrial 
facilities, government bodies, the research 
community, environmental agencies, and the 
public. The approach to pollution prevention 
that works best for each of these groups, or for 
any group of individuals within an organization, 
varies. Many times multiple approaches may be 
needed over a number of years before success in 
raising awareness about pollution prevention 
strategies, or the translation of awareness into 
action, actually occurs. HWRIC attempts to 
tailor approaches to fit the needs of specific 
groups. HWRIC's multi-prong and flexible 
approach to pollution prevention assistance is 
indeed working, but is difficult to quantify, due 
to the variety of services provided. 
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CHAPTER 2. I HWRIC MANAGEMENT 
by David L. Thomas 
A. Introduction 
HWRIC, a division of the Illinois 
Department of Energy and Natural Resources 
(ENR), is also an affiliate agency of the UIUC. 
Our new building, the Hazardous Materials 
Laboratory (HML), is owned and maintained by 
UIUC. The Center answers to the Board of 
Natural Resources and Conservation (BNRC), 
which approves all hiring, firing, promotion, 
raises and policy issues. HWRIC also relies on 
a Program Advisory Panel, the primary function 
of which is to provide an external source for 
advice on the Center's overall program. The 
panel includes representatives from industry, 
other state agencies, and environmental groups. 
B. Structure 
The Center's organizational structure as 
of June 30, 1991 is shown in Appendix B. The 
state-funded head count at the end of the fiscal 
year was 26, although we had been given 
approval for the next fiscal year to add four 
more staff. Total full-time staff at HWRIC, 
including contract personnel, was 30 at the end 
of the fiscal year. A number of students and 
part-time personnel assist in many programs, 
including the laboratory, library and 
administration. In FY'92 we are considering a 
reorganization of Center programs to better 
reflect the priority of pollution prevention within 
the Center, and to foster better communication 
between program elements. 
C. Fiscal Year Priorities 
A priority over the last year has been the 
continued staffing of our laboratory, and the 
installation and bringing online of major pieces 
of analytical equipment. We have also focused 
on those research and analytical support projects 
which would aid in the development of 
laboratory staff and analytical procedures. We 
have continued our efforts at expanding our 
pollution prevention program and of promoting 
the reduction of waste at the source within 
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industry, businesses and universities in the state. 
We have also emphasized the development and 
testing of new technologies for the reduction and 
better treatment of waste. 
D. Ongoing Priorities 
A continuing priority of HWRIC is to 
find financial support to allow us to fully 
implement our Laboratory Services and Toxic 
Pollution Prevention Assistance Programs. For 
the latter program, we will continue our work to 
assist industries in developing pollution 
prevention programs. We will also continue our 
work with universities and colleges to help their 
personnel better manage institutional waste as 
well as to find ways of reducing the waste they 
are presently generating. 
For the laboratory, we will continue 
pursuing permit issues to allow us the maximum 
flexibility on the projects we can conduct within 
our facility. We will also pursue industries' 
interest in supporting and participating in our 
laboratory and research programs. 
FY'91 Saw HWRIC Firmly Established in the State-of-the-Art 
Hazardous Materials Laboratory Building on the UIUC South Campus 
Photo Figure 2-1 
The laboratory wing of the HML provides visitor viewing windows to most of the inter-connected labs. Here 
ONQC Officer Kevin Cappo observes activities in the high hazard lab from the safe vantage point of the 
atrium. 
The HML includes state-of-the-art ventilation and plumbing systems for the laboratory wing. Below is a 
close-up of portions of the four separate plumping systems. The polypropylene pipe system for acid waste 
drainage collects waste from the sample preparation and analytical labs and routes it through an acid 
neutralization tank on its path to the sanitary sewer. The glass pipe system serves the research labs. 




by Marvin D. Piwoni and Program Staff 
A. Introduction 
The Laboratory Services Program (LSP) 
began its existence with the hiring of the 
Laboratory Services Manager (LSM) in July, 1987. 
Through the subsequent three years, the LSM 
provided the primary input and interface to the 
Architect/Engineer in the design and 
construction stages of the Hazardous Materials 
Laboratory (HML). 
The LSM provided guidance in the 
selection of all the laboratory benchwork and 
accompanying utilities, and in choosing the 
analytical instrumentation. The LSM also played 
a lead role in staffing the lab with scientists who 
could operate the analytical equipment. In the 
Spring of 1988, a new staff member was hired to 
begin development of safety and quality 
assurance plans for the facility. Two senior 
chemists were hired in the summer of 1989, to 
assist in operational planning and in acquisition 
of analytical instrumentation for the facility. The 
remainder of the staff was added in early 1990, 
in anticipation of the April opening of the 
facility. 
B. Role of the Laboratory Services 
Program 
The primary mission of the LSP is to 
coordinate research activities in the laboratory 
wing of the HML and provide analytical support 
to researchers soliciting such assistance. 
Research laboratory space is selectively made 
available to researchers on request. Use of this 
space and of support functions of the facilities 
(e.g. glassware washing) is defined in a Use 
Agreement and coordinated by the LSM. 
Analytical support is provided under the 
guidance of the senior chemists who also carry 
responsibility for the preparation of the results 
reports for each project. 
LSP chemists provide analytical services 
including complete sample preparation, analysis, 
and data interpretation as requested. Samples 
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are accepted from projects conducted in the 
facility, and from selected projects (both HWRIC-
and extramurally-funded) being conducted 
outside of the HML. Chemists also process 
samples associated with contracts HWRIC has 
solicited from outside sources. The Quality 
Assurance/ Quality Control (QA/QC) Officer 
insures data quality by requiring proper front-
end planning consistent with data quality needs, 
and overseeing performance of needed quality 
assurance analyses during sample processing. 
LSP staff also play an integral role in 
other HWRIC program activities such as the 
review of Research Program proposals and 
reports. They are involved in various training 
functions of HWRIC, and they participate in 
various in-house committees that help to develop 
policy and direction for the Center. 
Participation in professional activities 
external to HWRIC is recognized as an important 
function of the program. Such participation 
provides opportunities to share problems and 
experiences with other professionals working on 
similar activities. Several HWRIC chemists are 
actively involved in User's Groups for specific 
types of instrumentation. As a result of this 
participation, HWRIC hosted a regional 
supercritical fluid chromatography User's Group 
meeting last year, and will be the site of the 
national meeting for inductively coupled 
plasma/mass spectrometry users in Spring, 1992. 
C. Building Status 
The one-year anniversary of full 
occupancy of the HML occurred on April 20, · 
1991. During that year, most of the construction 
work on building systems was completed. All 
contractors but the general contractor were 
issued final completion documents. The general 
contractor continues to work on several tasks 
needed to bring the project to completion. 
Several enhancements to building 
systems were added during the year. These 
included the installation of a building-wide LAN 
linking nearly all of the personal and other 
computers in the facility. The LAN 
accommodates electronic mail communications 
between staff · members; transmission of 
analytical data between instruments, chemists, 
and the laboratory data management system; and 
various other security and data transfer 
functions. 
Building security and building systems 
monitoring were improved by connecting the 
internal computer security system to the UIUC's 
Police Monitor. This linkage was made through 
cabling installed during building construction. 
Connection required the installation of electronic 
equipment that facilitates communication of 
specific information between the computer 
systems. The system monitors external doors for 
security purposes, and also transmits alarms 
from key building systems including the boilers 
and chiller, emergency generator, basement 
pump systems, and the refrigerated rooms. The 
building fire alarm system is connected with the 
UIUC Fire Department through a similar, but 
separate, system. 
Improvements were also made to the 
building's laboratory water treatment system. 
An ultraviolet light treatment unit was added to 
the system to improve water quality, and plans 
are being refined to add a booster pump to 
increase system reliability. 
D. Project Support Activities 
During the first full year of occupancy of 
the HML, the LSP. moved from a period of 
instrument acquisition, start-up, and testing to 
providing a variety of analytical and other 
support services to researchers. Several research 
groups occupy laboratories in the facility. Other 
researchers have requested a variety of analytical 
work in support of projects being conducted 
elsewhere. LSP staff have secured research 
contracts from several sources, and have 
provided analytical support to contracts obtained 
by others at the Center. This section discusses a 
variety of these projects, highlighting the types 
of analytical support HWRIC has been able to 
provide. 
Researchers Using the HML 
Several research groups occupy 
laboratories in the HML. Projects include: (1) 
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Great Lakes Air Toxic Monitoring, conducted by 
State Water Survey (SWS) scientists under the 
direction of Oyde Sweet and Don Gatz with 
funding from the USEP A; (2) Air Monitoring for 
polychlorinated biphenyls (PCBs) at Crab 
Orchard National Wildlife Refuge, conducted by 
SWS scientists under the direction of Stephen 
Vermette with funding from HWRIC; (3) 
Advanced Oxidation Treatment of Pesticide 
Application Wastes, conducted by SWS 
researchers under Gary Peyton's direction, with 
funding from the US Department of Agriculture 
(USDA); and (4) waste reduction investigations 
for several state industries being conducted by 
UIUC graduate students under the direction of 
Gary Miller and Sam Mehta, with funding from 
the USEPA Waste Reduction Innovative 
Technology Evaluation (WRITE) program and 
HWRIC. 
LSP staff have provided some form of 
analytical support to all of these projects except 
the advanced oxidation study. Support for this 
study may be requested after HWRIC acquires a 
liquid chromatography/mass spectrometry 
(LC/MS) system. The Great Lakes project has 
enlisted the LSP in providing confirmatory 
analysis for dieldrin in several of their samples. 
This work was conducted by the Senior 
Organic/ Analytical Chemist applying the 
considerable capabilities of HWRIC's V.G.™ 
Tribrid Gas Chromatograph/Mass Spectrometer 
(GC/MS). Application of selective ion 
monitoring for dieldrin-specific fragments in the 
mass spectrometer confirmed the presence of the 
compound in the sample. 
Support for the Crab Orchard project 
includes the analysis of prepared extracts for 
PCBs. Analysis is performed using gas 
chromatography/ electron capture detection 
(GC/ECD). Confirmation of PCBs is provided 
by a Varian Saturn GC/Ion Trap MS at 
subpicogram levels. 
HWRIC's Pollution Prevention Program 
is conducting research in the laboratory on 
several types of industrial wastes. These projects 
have included an ultrafiltration study on 
recovery of plating bath solutions contaminated 
with oils, and a study examining various 
mechanisms for removal of production 
wastewaters contaminated with amines. In the 
former effort, LSP staff provided technical 
assistance to the researcher. A rotary 
evaporation unit was set up for the project and 
the researcher was provided instruction in the 
use of the equipment. In the latter project, 
methods development work for measurement of 
the amines was provided applying both GC and 
high performance · liquid chromatography 
(HPLC). Support analysis for total Kjeldahl 
nitrogen is also being provided, by flow injection 
analysis of the digested amine samples. 
Support of External Projects 
Several researchers have solicited 
analytical support for projects being conducted 
in their own facilities. These projects include 
Stephen Vermette's (SWS) Metals in Rainwater 
project funded by the US Geological Survey 
(USGS); Jim Risatti's Illinois State Geological 
Survey (SGS) project identifying atrazine and its 
byproducts in field runoff and ground waters; 
and Mike Caughey's (SWS) Origins of 
Subsurface Carbon and Pesticides Monitoring 
projects. 
In the Metals in Rainwater project, the 
very low levels of metals in this environmental 
matrix proved to be a challenge for HWRIC's 
Perkin Elmer /Sciex inductively-coupled 
plasma/mass spectrometer (ICP /MS). However, 
under the direction of the Senior Inorganic 
Chemist, methods have been developed that 
measure the metals of interest down to 0.1 parts 
per billion (ppb), in many cases well below the 
quantitation limits possible by more conventional 
metals analysis instrumentation. The chemist 
has been requested by the project staff to present 
his methodology and results in a paper at next 
Springs Pittsburgh Conference in New Orleans. 
Dr. Risatti's project requires analysis of 
atrazine and several of its environmental 
degradation products. Preliminary methods 
development work by the Senior Organic/ 
Analytical Chemist on the Varian 3500 GC 
equipped with a nitrogen/ phosphorus detector 
(NPD) confirms the suitability of this instrument 
for measurement of the analytes at 
concentrations of interest. 
Dr. Caughey's Origins of Carbon in the 
Subsurface efforts have focused primarily on the 
careful determination of total organic carbon. 
He has employed HWRIC's U.I.C.™ Carbon 
Analyzer in much of the work conducted by his 
staff. Pesticide confirmation studies performed 
for Dr. Caughey on the Tribrid and ion trap 
mass spectrometers have provided a real-world 
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opportunity for LSP staff to explore the 
analytical capabilities of these instruments. 
Outside Contracts Enhance LSP Capabilities 
One long-term goal of the Center is to 
develop and enhance our capabilities to respond 
to the hazardous waste concerns and needs of 
citizens and industries of Illinois through 
participation in programs of national interest and 
scope. In the LSP, this goal is addressed in 
terms of developing staff and analytical 
capabilities that will better serve state needs. To 
accomplish this goal, the LSP has developed 
guidelines for soliciting/ accepting projects with 
industrial and governmental sponsorship. To be 
considered for the HML, a project must meet the 
following general criteria: (1) set in a 
research/ exploratory framework where all or 
some portion of the research activities are to be 
conducted within the HML (purely regulatory 
efforts are rejected); (2) related, directly or 
indirectly, to hazardous waste problems within 
the state's boundaries; and, (3) capable of 
supporting development of HWRIC's analytical 
capabilities through innovative applications of 
instrumentation and supplemental financial 
support for personnel, training, and other 
laboratory functions. Such projects also permit 
some balancing of the workload, especially in 
these early years of HML operations, as industry 
develops more familiarity with the capabilities of 
the facility. 
HWRIC staff have secured project 
funding from several sources over the past year. 
These projects include (1) a WRITE project 
funded by USEPA; (2) Redwater Analytical 
Support, funded by CERL; (3) Superfund 
Support, funded by Dynamac Corporation for 
the USEPA; and, (4) Toxicity Characteristic 
Leaching Procedure (TCLP) Evaluation, funded 
by The Earth Technology Corporation (TETC) for 
OilDri Corporation. The LSP has also submitted 
a proposal to the US Army Corps of Engineers 
Waterways Experiment Station (WES), in 
Vicksburg, Mississippi, to work in conjunction 
with their staff on problems associated with 
metals contamination at waste disposal sites. 
In-house WRITE activities were 
described earlier. In one of the projects, 
conducted in cooperation with P&H Plating of 
Chicago, a variety of plating bath samples were 
analyzed for metals applying flame atomic 
absorption spectrophotometry (AAS). 
Projects Began Utilizing HML Laboratory Facilities in Early FY'91 
Photo Figure 3-1 
Above, Senior Analytical Chemist Teresa Chow works in the High Performance Liquid Chromatography 
(HPLC) lab. This year, under a contractual agreement with the US Army Corps of Engineers Construction 
Engineering Research Laboratory (CERL), HWRIC staff chemists have developed innovative HPLC 
procedures for identifying a variety of components in TNT redwater. 
Below, Senior Inorganic Chemist Dr. Aaron D. Weiss at the inductively-coupled plasma/mass spectrometer 
(ICP/MS) in the Metals Analysis lab. This year, under the direction of Dr. Weiss, ICP/MS methods have 
been developed for a State Water Survey project that measure metals of interest down to 0.1 nanograms 




Photo Figure 3-2 
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Outside Groups Utilizing HML Laboratories 





Shown at the left is State Water Survey 
scientist Gary Peyton's instrumentation 
for his USDA-sponsored project on 
Advanced Oxidation Treatment of 
Pesticide Application Wastes. Visible 
in the foreground is one of the HML's 
"elephant trunk" fume exhausters. 
Below, State Water Survey researcher 
Dr. llora Basu prepares a sample for 
analysis as part of the Great Lakes Air 
Toxic Monitoring project under the 
direction of Drs. Don Gatz and 
Clyde Sweet. The HML's analytical 
preparation lab houses this project. 
Photo Figure 3-4 
HWRIC is in the second year of a 
contractual agreement to provide analytical 
support to CERL for investigations into new 
treatment technologies for redwater. Redwater 
is the wastewater from trinitrotoluene (1NT) 
production. The US Army is currently restricted 
from 1NT production in the United States 
because of the problems associated with 
redwater disposal. Efforts led by LSP staff 
chemists have led to innovative HPLC 
procedures for identifying a variety of 
components of the redwater. The HPLC 
procedures use reverse-phase ion-pamng 
techniques to separate a variety of the 
predominant organic components of the 
wastewater. These procedures will support CERL 
redwater treatment studies to be conducted in 
the HML and elsewhere. 
Illinois is home to one of the Army's 
largest 1NT production facilities. Historical 
operating and waste disposal practices have 
placed this facility near the top of the Army's 
cleanup list. Analytical and waste treatment 
methodologies that result from this project could 
be of direct application to assessment and 
remediation efforts at this site. Further, the 
contract has provided opportunities for LSP staff 
to develop skills on various sophisticated lab 
instruments, and for the LSP to retain additional 
technical staff to assist in laboratory activities. 
HWRIC has developed a contract with 
the USEP A in Ada, Oklahoma, through their 
contractor, Dynamac Corporation. Under this 
contract, HWRIC and specific scientists at the 
SWS, SGS and UIUC will provide analytical and 
technical support to the USEP A's Superfund 
technical support program over the next two 
years. The contract enables LSP personnel to 
work with UIUC and scientific survey 
researchers in addressing problems associated 
with Superfund site cleanups. The contract also 
provides opportunities for staff to develop new 
analytical applications for HML instrumentation, 
and provides funds for supplemental technical 
staff salaries and lab operations. The first task 
under this contract is to provide PCB analyses 
on 40 soil core samples taken from a Superfund 
site in Florida. The LSP will apply its Tecator 
Soxtech extraction system to separate the PCB's 
from the soil, then develop GC/ECD and 
GC/Ion Trap methods to analyze the extracts. 
Finally, this task will allow the analytical staff to 
develop familiarity with several computer-based 
methods for PCB data interpretation. 
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OilDri Corporation, a Chicago-based 
company, markets absorptive materials for use in 
cleaning up oily spills in industrial and domestic 
settings. To address concerns about the 
suitability for landfill disposal of their products 
after use, they funded a project to perform TCLP 
testing on various absorbent/ oil combinations. 
TETC contracted with HWRIC to develop the 
test mixtures, perform the TCLP tests, and 
provide the associated analytical work. The LSP 
provided analysis for all components regulated 
under the TCLP, except pesticides, and for three 
additional polynuclear aromatic hydrocarbons 
(PAHs) specified by OilDri. Volatile organic 
compounds (VOCs) were analyzed using an 
automated Tekmar Purge and Trap system 
coupled to a Hewlett Packard GC fitted with 
photoionization and Hall detectors. Extractable 
organic compounds were screened on the 
GC/Ion Trap, then quantified by GC/ flame 
ionization detection. Metals were analyzed by 
ICP /MS. Analysis of oil samples required 
vigorous microwave digestion as a component of 
sample preparation. 
This project was set in an experimental 
framework that provided direct support to an 
Illinois industry that was interested in 
developing a database on hazardous waste 
applications of its principal product. The project 
enabled the LSP to gain valuable practical 
experience in performing the TCLP test, and to 
obtain resources for supplemental staffing and 
laboratory operations. 
Additional Analytical Support 
The LSP provided minor support to a 
number of projects and investigations. Several 
samples of unknown composition were analyzed 
in support of technical assistance being provided 
by HWRIC's ITA program. Metals analysis of 
waste solids from Inland Steel were analyzed in 
support of an engineering class project at UIUC. 
Guidance and support was provided to a UIUC 
engineering program graduate student who used 
HWRIC's ion chromatography capabilities to 
measure organic acids in her samples. The LSP 
Senior Organic Chemist participated in a USEP A 
Round Robin test of a new HPLC-based 
analytical procedure to determine aldehydes and 
ketones in aqueous samples. LSP staff also 
provided analytical support to a Natural History 
Survey (NHS) researcher for preliminary studies 
needed in the development of a research 
proposal. 
Charges for Analytical Support 
Many of the minor support efforts by the 
LSP are provided at no charge to the individuals 
requesting the analyses. For projects requiring 
more intensive analytical support, a testing 
agreement is developed with the researcher to 
provide reimbursement to HWRIC for services 
rendered. 
HWRIC proposed a series of charges for 
analytical support to the UIUC Office of Grants 
and Contracts. These charges, enumerated in 
Table 3-1, are based on hourly usage of the 
analytical instrument. Charges were developed 
from estimated annual maintenance and 
operations charges for each of the instrumental 
systems, prorated on a projected usage basis. 
Money generated in analytical support efforts is 
used to supplement state funding for laboratory 
supplies, equipment maintenance, and support 
personnel needed in sample preparation and 
related activities. 
E. Successes, Shortcomings and 
Obstacles 
FY'91 was a productive year for the LSP. 
Start-up times for new laboratories in the 
environmental field generally range from 6 to 18 
months. The HML was operational in the late 
summer/early fall, 1990, less than six months 
from initial occupancy. Analytical systems have 
been added over the course of the year and will 
continue to be added in the new fiscal year. 
These systems have been brought online within 
a few months of acquisition, and have 
significantly increased the breadth of HWRIC's 
analytical response capabilities. The 
development of the LSP did not occur without 
some disappointments. Notable successes and 
failures of the first full year of operation are 
described below. 
Successes 
The primary success of the LSP in FY'91 
was bringing the laboratories and instrumental 
systems online in a very short period of time. 
Several major instrumental systems were 
providing analytical support to HML clients by 
early Fall, 1990. Much of the success here is 
directly attributable to the dedication and hard 
work of the senior chemists. Contributory was 
the access to the variety of training courses 
. required to school the LSP staff on instrument 
13 
use, operations, and maintenance. Other 
successes are in large measure attributable to the 
orderly development of program analytical 
capabilities. 
The modern analytical chemistry 
laboratory is dominated by computer technology. 
Computers provide instrument control, data 
collection and data processing on all major 
analytical systems. These computers are linked 
to HWRIC's network, by which data are 
transferred between various workstations and to 
the HML's Laboratory Information Management 
System (LIMS). Successes in bringing 
instrumental systems online and the laboratory 
into operation were contingent on getting the 
computer systems operating properly and 
providing needed operational training to the LSP 
analytical staff. The efforts of the LSP' s 
Computer Systems Specialist in bringing the 
various computer systems, the network, and the 
LIMS online, contributed significantly to the 
early successes of the LSP. 
The selection and implementation of the 
LIMS was an important component of the rapid 
development of laboratory capabilities. The 
LIMS provides data storage and organizational 
capabilities. It also facilitates sample tracking, 
scheduling of analyses, and data reporting. The 
implementation process, often extremely 
cumbersome and time intensive for laboratories, 
has evolved significantly through the fiscal year 
to the point where the LIMS is serving several 
useful functions. The development of the full 
capabilities of the LIMS will be a continuing 
process. 
The CERL contract, then later contracts 
with USEP A and TETC, have aided the 
development of the laboratory and its staff. 
These contracts focus the attention of program 
staff on specific analytical needs, leading to the 
development of in depth methodologies for 
specific analytical responses. This process helps 
the chemists improve their skills in sample 
preparation methodologies and instrument 
operation. The contracts also provide resources 
with which to hire critically needed laboratory 
support personnel. 
HML Laboratories Include a Variety of Instrumentation and Facilities 
The 1450 square foot pilot scale research lab is 
designed to simultaneously support three scaled-up 
experiments as well as several bench scale studies. 
Shown at the right is Pilot Project Engineer Suresh 
Mehta with one of the three utility panels in the lab. 
The pilot lab is one of the HML research 
facilities available to outside users. 
Shown here is the V.G. 
Tribidn.1 gas chromatography/ 
mass spectrometer (GC/MS.) 
This instrument has been 
used to support the Great 
Lakes air toxic monitoring 
project, being conducted by 
State Water Survey 
scientists. Under the 
direction of HWRIC 
Analytical Chemist Jack 
Cochran, the GC/MS has 
been used to provide 
confirmatory analysis for 




Photo Figure 3-5 
Photo Figure 3-6 
Development of usable analytical 
methods for the CERL project marked the end of 
the first phase of that effort. Successful 
completion of the TCLP tests for the TETC study 
have demonstrated HWRIC's ability to perform 
this test to support future hazardous waste-
related research projects. 
One concern in the early stages of 
laboratory operation has been with recognition 
and acceptance of the concept of providing 
laboratory space to outside researchers. 
Although the HML provides some special design 
features that enhance the safe use of the facility 
for hazardous waste-related research work, the 
actual response of the research community to 
using the facility was an unknown. In practice, 
the response during the first year of operation 
has been very strong. Of the seven HML 
research laboratories designated for use by 
outside researchers, six are currently occupied, 
and the seventh is committed to a research 
project beginning in August, 1991. Two of these 
labs are occupied with industrial-based projects 
under WRITE. One lab is being shared by staff 
from CERL and SWS, with both efforts focusing 
on the treatment of contaminated waters. The 
toxicological testing associated with the CERL 
project is assigned to the toxicology research lab. 
A lab is being used for sample preparation for a 
SWS project, and the final lab serves as a clean-
up lab for two different SWS air sampling 
projects. Further, SWS researchers occupy two 
of the HML's analytical preparations 
laboratories. 
Finally, successful analytical support 
efforts for outside researchers have been 
gratifying. Most notable among these have been 
the metals analysis work in support of the 
Metals in Rainwater project, and the mass 
spectrometer work on dieldrin. The successful 
and timely completion of the USEP A Round 
Robin study was also a tribute to the LSP staff. 
Shoncomings and Obstacles 
The major impediment to success in the 
LSP has been the limited staffing available to 
develop the laboratory's capabilities. Currently, 
each of the senior chemists is burdened with the 
maintenance and operation of several analytical 
systems. Many of these systems have dedicated 
operators in comparable analytical laboratories. 
The result has been a stacking/prioritizing of 
projects resulting in delays in the delivery of 
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precious data to clients, and an accumulating 
instrument maintenance load that results from 
dividing the attention of the responsible chemist. 
The latter has led to further delays in analytical 
response, and has contributed to frustration 
among the LSP staff. The analytical response 
capabilities of the HML are considerable, but 
could be significantly increased and made more 
efficient through acquisition of the staff needed 
to run the instrumentation. 
On the P&H Plating study, the industry 
requested a qualitative analysis of the organic 
components of the plating bath. These organics 
are added in proprietary mixtures to enhance the 
plating process, but were a concern in the 
development of a waste recycling scheme. The 
program dedicated a significant amount of effort 
to identifying the organic components, but 
without success. The inability of the LSP to 
provide this service resulted in the identification 
and ordering of an additional analytical system, 
an HPLC/MS, that will help solve some of these 
problems in the future. Several other research 
groups have subsequently expressed an interest 
in using this analytical technology. The new 
system should be delivered and installed by the 
end of the calendar year. 
Despite several "near misses" HWRIC 
has not yet been able to attract any users to the 
pilot laboratory. This laboratory provides 
considerable working space in all dimensions, 
and the variety of utility connections needed on 
most industrial pilot scale projects. Barriers to 
attracting such projects have been the downturn 
in the economy, and HWRIC's lack of 
appropriate treatment permits for the facility. 
Logistical and liability considerations have also 
posed concerns to prospective users. HWRIC 
continues to pursue various approaches to the 
permitting issue, and will likely engage in the 
Resource Conservation and Recovery Act 
(RCRA) Part B permitting process during the 
coming year. 
F. FY '92 Directions 
Successes over the past year suggest that 
the LSP should maintain the direction 
established in the first year of HML occupancy. 
Existing commitments for analytical services will 
continue well into the new fiscal year. Existing 
and new contracts with outside funding sources, 
primarily the USEP A and the US Army research 
laboratories, will require both analytical and 
research time from the LSP staff. Finally, several 
projects earmarked for funding by the Research 
Program will place space and analytical support 
demands on the LSP. 
HWRlC will continue to petition for the 
additional analytical chemistry staff needed to 
properly maintain and operate the 
instrumentation in the facility. Specifically, two 
or three dedicated instrument operators will be 
sought in the FY'93 budget process. These 
positions will necessitate advanced-level 
chemists familiar with operation of the 
sophisticated instrumentation involved. In the 
interim, contractual staff (generally technicians) 
will continue to be used to help with sample 
preparation and other straightforward tasks, 
freeing the senior analytical staff to concentrate 
on the instrumentation. 
HWRlC's initial exposure to the UIUC 
Chemistry Department students and recent 
graduates has been very favorable. Two such 
individuals assisted in the laboratory during the 
last half of the fiscal year, and were invaluable in 
providing continuity in the sample preparation 
process. More formal overtures to the Chemistry 
Department are planned in an attempt to initiate 
a working agreement where students can gain 
credit for working in the HML. Ultimately, an 
internship with certification of completion of a 
training program is envisioned. 
HWRlC will likely focus much more 
attention on the permitting process during the 
new fiscal year. The LSP will play an active role 
in developing the considerable documentation 
required to carry this effort to conclusion. 
Training will remain a priority of the 
program. The addition of two new 
instrumentation systems during the fiscal year, 
the CC/atomic ermss1on detector system 
(GC/ AED) and the LC/MS, will necessitate 
comprehensive operation and maintenance 
training. Training of new staff on existing 
systems is also anticipated. 
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CHAPTER 4. I RESEARCH PROGRAM 
by Gary D. Miller, Jacqueline M. Peden and Suresh (Sam) Mehta 
A. Importance and Background 
The goals of HWRIC's Research Program 
are to better understand the hazardous waste 
problems in Illinois and to develop information 
which will lead to more effective technologies 
and policies to solve those problems. The key 
advantages of this program to the state include 
the ability to: 
• provide environmental data needed by 
the legislature, state agencies and others 
to make policy decisions; 
• identify and support experts, including 
the training of students, needed by the 
state to solve our hazardous waste 
problems; 
• promote protection of the environment 
by developing techniques and 
demonstrating technologies to reduce the 
generation of toxic waste, by defining 
the areas of environmental 
contamination, and by identifying and 
developing successful remediation 
options; 
• work with industry to prevent future 
hazardous waste problems which will 
save the state much more than the cost 
of this research; and 
• attract federal dollars to Illinois. 
HWRIC uses state research funds and 
additional funding from federal agencies and 
industry to bring together experts from industry, 
government and universities to work on 
hazardous waste problems and solutions which 
will help to efficiently and effectively manage 
our wastes. This cooperation is improving the 
relationship between government and industry 
while leading to better protection of our 
environment. Our funding and facilities have 
also enabled researchers from other divisions of 
ENR and the state's universities to attract federal 
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funding for projects such as the monitoring of air 
toxics in the Lake Michigan area. More than $1 
million in direct federal research funds have 
been given in support of the Center and its 
activities. 
Beginning in FY'85, about $1 million has 
been appropriated annually to sponsor 
hazardous waste research. A chronology of state 
appropriations for research is shown in Figure 4-
1. HWRIC supports research with funds from 
both the state's General Revenue Fund (GRF) 
and the state's Hazardous Waste Research Fund 
(HWRF). The GRF results from taxes. The 
HWRF is generated from tipping fees on 
hazardous waste disposal, 10% of which is 
designated to support research and the state's 
Ground Water Protection Program. In FY'91 
$400,000 was appropriated from the HWRF and 
$557,600 from GRF. Due to voluntary reductions 
and required set asides, $54,900 was lapsed back 
to the state. Total funds were reduced to 
$902,600. This amount is less than 70% of the 
total funds appropriated for research in FY'85. 
As indicated in Figure 4-1, the amount 
appropriated for FY'92 is slightly below FY'91. 
HWRIC's Research Program was first 
mandated by Public Act 83-1436 which 
recognized the need for HWRIC to" ... stimulate 
and support research ... on source reduction 
and alternative technologies for hazardous waste 
between industry and the research community" 
and to "provide research ... related to reduction 
of the generation of hazardous waste; treatment, 
recycling and reuse; and other issues"3 • 
Recently the Toxic Pollution Prevention 
Act (TPPA, Public Act 86-9i4) called on HWRIC 
to engage in research on toxic pollution 
prevention methods and to sponsor pilot projects 
to develop and demonstrate innovative 
technologies for toxic pollution prevention.4 No 
additional funding was appropriated to 
implement this Act but existing funds have been 
redirected to begin to address some aspects of 
the legislation. 
Since 1985, HWRIC has sponsored 105 
research projects, 75 of which have been 
completed. These projects have been undertaken 
by researchers from industry, major universities 
in Illinois, and other government agencies. Table 
4-1 shows the distribution of projects and funds 
to these three groups during FY'91. The results 
of Center-funded studies are made available to 
the scientific community and the public in 
reports and other publications. To date, over 60 
different research reports have been published 
and thousands of copies distributed. 
The fact that the state's hazardous waste 
research program is located in and directed by a 
non-regulatory state agency has added 
significant objectivity and credibility to the 
results of the studies HWRIC has sponsored. 
Research Program staff work to ensure that the 
program is a balance of both fundamental and 
applied projects that provide solutions to the 
state's priority hazardous waste needs through 
sound research. Staff are aided in identifying 
the state's priorities by a Program Advisory 
Committee whose members are appointed by the 
Governor. This committee is comprised of 
representatives from industry, universities, 
environmental groups, and other state 
environmental agencies who assist not only the 
Research Program but also provide input to all 
HWRIC programs. 
B. Approach 
Each year proposals for research projects 
are solicited from throughout Illinois. Only 
proposals that balance sound science with 
important issues for Illinois receive funding. 
Funding requests for worthwhile projects far 
exceed the amount of funds available. Requests 
for funding in FY'91 totaled almost three times 
the amount available to HWRIC's Research 
Program. The result is that several beneficial 
studies have gone unfunded. Funded projects 
for FY'91 are listed in Table 4-2. Some of those 
projects extend into FY'92 with carryover 
commitments totalling nearly $430,000. A brief 
summary of each funded project is provided in 
Appendix A. 
Laboratories in the HML provide 
researchers facilities and advanced analytical 
capabilities for conducting hazardous waste 
research. Rather than hire staff to develop and 
conduct research projects, our approach is to 
make the facility available to the many qualified 
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researchers that already are working in Illinois. 
Companies including Amoco, Caterpillar, Gas 
Research Institute, Abbott Labs, Teepak, 
Chemical Waste Management and Lonza 
Chemical have expressed a need and a desire to 
use this facility in the near future. Scientists and 
engineers from other agencies and universities 
throughout the state also have indicated a 
similar need and some have already made use of 
the space and instrumentation available in this 
facility. 
C. FY'91 Project Highlights 
During FY'91, both basic and applied 
research projects were sponsored with five 
different universities and colleges, three 
divisions of ENR, three consultants, Argonne 
National Laboratory, one city, one industrial 
trade association, and three companies. Research 
sponsored by the Center addresses, in part, the 
following questions: 
• What is the extent of toxic contamination 
in the state's air, water, and land? 
• What types of wastes are produced, 
treated, or disposed of in Illinois? 
• How do hazardous wastes move 
through the environment and how do 




How can existing technologies be 
modified to reduce the amount and 
toxicity of hazardous waste produced? 
How can our state and nation more 
effectively treat wastes and clean up 
existing contamination? 
What are the best long-term disposal 
techniques? 
• How can the management of hazardous 
wastes be improved to reduce risks to 
human health and the environment? 
The Center's Research Program 
addresses the above questions and others in the 
following five substantive areas: 
1. Characterization and assessment of the 
nature of the state's hazardous waste 
problems in terms of quantifying the 
amounts that are generated, treated, 
2. 
3. 
stored, and disposed; and of monitoring 
for the presence of contaminants in the 
environment; 
Environmental processes and effects studies, 
which identify the migration 
characteristics and the factors controlling 
the movement of hazardous waste in the 
atmosphere, waters, soils, and the biota, 
and which also describe the ecological 
and human health effects of 
contaminants; 
Waste reduction technique development 
through evaluation and promotion of the 
use of process modification, material 
substitution, in-plant reuse/recycling, 
and other techniques of reducing the 
volume and toxicity of wastes before 
they are generated; 
4. Treatment, disposal, and remediation 
technology development to reduce the 
volume and toxicity of wastes that are 
generated, to securely contain or destroy 
any remaining wastes, and to more 
effectively clean up existing 
contamination problems; and 
5. Risk assessment and policy analysis to 
evaluate the threat hazardous wastes 
pose to the environment and human 
health, and to assess the merits of policy 
options for reducing those threats. 
During this year, new projects funded by 
HWRIC emphasized two issues: waste 
management concerns at educational institutions 
and applied technology development and 
evaluation projects. Out of 31 sponsored 
projects, 14 related to 4 aspects of technology 
development: 1) improved treatment of 
hazardous wastes, 2) evaluation of landfills for 
improved waste disposal, 3) evaluation of 
innovative remediation techniques, and 4) 
development of new waste reduction techniques. 
Several of these projects were undertaken 
cooperatively with industry or at industrial 
facilities. 
Research Activities Focusing on Educational 
Institutions in Illinois 
Since August 1988, the Center has 
sponsored research to investigate and solve 
waste management problems in educational 
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institutions within the state. The areas of 
concern that are being defined and explored 
include compliance with environmental 
regulations, safe use and disposal of toxic 
substances used in laboratories and elsewhere on 
campus, worker safety, and identification of 
waste reduction techniques for campus-wide 
implementation. Information regarding the 
extent of the problems these institutions face is 
being gathered primarily through the use of 
surveys. Once the needs have been identified, 
specific solutions are explored and assistance is 
provided through publication of research 
findings, individual contact and discussions, and 
workshops related to waste management issues. 
During FY'91, HWRIC's research program 
sponsored four projects which dealt with 
different aspects of the waste problems faced by 
educational institutions. The projects are: 
• A Survey of Waste Management Practices in 
Illinois Institutions of Higher Education. In 
response to a request from the Governor's Office, 
HWRIC is working with the Illinois Board of 
Higher Education (IBHE) to survey institutions 
of higher education with regard to their current 
waste management practices. Through this 
survey HWRIC hopes to identify those areas in 
which the Center and other state agencies can 
provide assistance to these institutions. The 
survey is directed by Ms. Diane O'Rourke of the 
University of Illinois at Chicago (UIC) Survey 
Research Laboratory (SRL). It is being 
conducted in two phases using a sample of 50 
institutions which includes public 4-year, public 
2-year, private multiple purpose, and private 
limited purpose institutions. 
Phase One consisted of a mail survey 
with follow-up telephone contact. The 
questionnaire requested general information and 
was intended to identify which individuals were 
responsible for or involved with waste 
management on each campus and to define the 
extent of their involvement. Responses have 
been obtained from 47 of the 50 sample 
institutions. In general; organized waste 
management at Illinois institutions of higher 
education ranges from adequate to non-existent. 
Typically, the 4-year public institutions, which 
include some of the largest generators of waste, 
have the most advanced plans, programs, and 
information. 
The types of assistance most frequently 
requested by the respondents included: 
information on environmental regulations as 
they apply to their individual institutions, help 
with waste reduction/pollution prevention 
planning, information about laboratory safety 
requirements, education about the new 
regulations and what responses are needed, and 
funding to meet these new requirements. 
Information gathered in Phase One was used to 
develop a workshop to introduce school waste 
management specialists to the regulations with 
which they must comply and to provide agency 
contacts for assistance in meeting the legal 
requirements. This workshop was held in May 
and was attended by several of the survey 
respondents. 
During Phase Two of the project, which 
will be completed in FY'92, those individuals 
identified in Phase 1 will be sent a more detailed 
self-administered questionnaire. The results of 
this mail survey will be used to select the focus 
of another workshop planned for Spring 1992. A 
final report detailing the collection and analysis 
of the survey data is expected to be completed 
later in 1992. 
• Detennination, Implementation, and Evaluation of 
Laboratory Waste Minimization Opportunities. 
Although numerous strategies for laboratory 
waste minimization have been proposed, little 
information is available on which strategies are 
successful and what barriers might be 
encountered prior to and during their 
implementation. This project seeks to develop 
useful guidance materials for laboratories by 
identifying, implementing, and evaluating 
methods to reduce or eliminate chemical wastes 
with a minor aspect to identify some in-lab 
treatment methods. The project is being 
conducted by Mr. Peter Ashbrook on the UIUC 
campus, which includes a variety of laboratories 
including teaching, research, and analytical 
service facilities. The laboratory activities found 
at UIUC should represent the range of those 
found at other universities in Illinois. 
The project is divided into three parts. 
The first is a survey of current waste 
minimization practices based on data from 
completed questionnaires distributed to all 
campus laboratories generating waste chemicals. 
Telephone follow up should increase the return 
rate of the questionnaires. In addition to 
characterizing the existing waste minimization 
procedures in effect in campus laboratories, the 
questionnaire has been designed to also identify 
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those areas in which additional assistance is 
needed. This data collection and reduction 
effort, which is being handled by the UIC Survey 
Research Laboratory, will continue through the 
middle of FY'92. 
The second part of the project looks 
closely at four different wastes: solvents, acids, 
chromic acid, and mercury. Of particular 
interest is how these wastes are generated. Once 
this information is gathered, the researchers will 
provide recommendations on how to minimize 
the production of these wastes. The use of 
options for recycling, recovery, substitution, and 
chemical exchange will also be examined. 
The final part of the project is an in-
depth study of six laboratories. These case 
histories will identify successful waste 
minimization techniques and will indicate where 
more work should be undertaken. The project 
will result in the development of a generic 
laboratory waste minimization plan and a 
computerized · laboratory waste minimization 
audit program. A report describing the UIUC's 
experience with waste minimization 
opportunities is scheduled for completion in 
Summer 1992. 
• Automated Database Tracking of Chemical Usage. 
This project complements the preceding one, 
which evaluates current waste disposal practices 
by quantifying the purchases of chemicals for 
laboratory usage. Dr. John Abelson and Mr. 
Jerry Fisk and their associates at UIUC will 
develop and implement a prototype computer 
database system which would be used to track 
the inflow, inventory, and disposal of chemicals 
in research laboratories at the university. The 
system they are designing would use personal 
computers (PCs) located in departmental 
receiving areas to log-in chemicals and to search 
what is already available in the departments or 
other locations on campus. The goal of the 
system is to facilitate waste minimization 
through reduction in duplicate purchasing, 
internal recycling of unused chemicals, and 
fostering of improved waste disposal practices. 
This work is being limited to the UIUC College 
of Engineering, and its buying and disposal 
practices. The information obtained will be used 
for one of the detailed case studies being 
prepared by Mr. Ashbrook's associates. 
The first year of this two-year project 
was spent in assembling the hardware and 
software for the database development. 
Modifications of the existing software to allow 
for networking with other campus locations are 
being explored. Data entry has begun. During 
FY'92 a working computer software package that 
is easily transferrable to other departments and 
institutions will be prepared and made available 
to HWRIC with a report describing the project 
and software development in more detail. Also 
included in the report will be information on the 
success or failure of the program to meet its 
waste minimization objectives and a statistical 
analysis of the chemical usage of the subject 
department. 
• Waste Reduction in Teaching and Research 
Laboratories. In August 1988, HWRIC first 
contracted Dr. Wayne Wesolowski of Illinois 
Benedictine College to address the waste 
management problems encountered by small 
academic institutions. Dr. Wesolowski 
developed a comprehensive management plan 
for schools and small industrial laboratories that 
included workshop presentations, informational 
materials, a "waste exchange" for recycling 
usable materials, and a waste disposal 
consortium. Some of his suggestions were to 
conduct periodic waste audits, to develop a 
facili ty hazardous waste management plan, to 
develop procedures for efficient and safe 
chemical and laboratory stockroom management, 
to apply good laboratory practices, and to adopt 
micro-scale laboratory procedures and 
equipment wherever possible. 
Additionally, Dr. Wesolowski provided 
an extensive, annotated laboratory waste 
reduction bibliography that is being added to the 
Waste Reduction Information Bibliography 
(WRIB) component of the Waste Reduction 
Advisory System (WRAS). The other component 
of the WRAS, the Waste Reduction Advisory 
Checklist (WRAC), was reviewed and 
recommendations for modifications to make it 
useful for laboratories were adopted. The 
computer programs will continue to be used as 
teaching tools. 
Printed information, such as the 
bibliography and workshop hand-outs, have 
been made available from HWRIC. A summary 
report presenting the workshop 
recommendations and informational materials 
should be available in the spring of 1992. 
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Highlights of Projects with Industry 
HWRIC is committed to meeting Illinois' 
industrial research needs in waste reduction and 
recycling. A majority of manufacturing facilities 
in the state have fewer than 100 employees. 
These facilities often do not have the financial or 
technical resources to take on hazardous waste 
reduction or recycling projects, especially if there 
is a research component involved. HWRIC 
recognized this need early and established a 
Reduction and Recycling Techniques (RRT) 
matching fund program to support and 
encourage industrial research leading to 
reduction and/ or recycling of industrial waste. 
Under the RRT program, HWRIC makes 
up to $100,000 available to industry on a 
matching basis, with a maximum of $50,000 for 
any single project. The projects funded under 
this program may include process modifications, 
testing of new or pilot scale equipment, waste 
stream segregation, reuse and recycling of 
materials, and other studies that show promise 
in reducing the volume and/or toxicity of the 
waste generated. The findings of each project 
are made available to industry, academic 
institutions, and the general public. The 
following projects with industry were funded in 
FY'91. 
Pollution Prevention and Recycling Projects 
• Recovery and Reuse of Low Concentrations of 
Carbon Disulfide from Wet Exhaust, Teepak Inc., 
Danville, Illinois. Teepak, Inc., manufactures 
sausage casings and other plastic food 
wrappings using a well-known method: the 
"viscose process." In this process, carbon 
disulfide (CS:i) is used as a chemical reagent to 
render cellulose soluble in caustic solutions. 
Later in the process, as the final product is 
extruded, CS:i is emitted into the surrounding 
air. This air, mixed with other hydrogen sulfide-
and CSrpolluted air, is sent to a scrubber for 
hydrogen sulfide removal before being discharge 
into the atmosphe1·~. · 
At the Teepak plant, approxima~ely 
400,000 cubic feet/minute of water-saturated air 
containing about 100 parts per million (ppm) of 
CS:i are continuously being discharged. The 
value of the CS:i discharged at Danville, if 
recovered in a concentrated form, would be 
approximately $600,000 per year. 
Researchers at Argonne National 
Laboratory are evaluating innovative approaches 
to recovering the lost CS2 and solving this 
technically difficult problem. Results of the first 
phase of this research will be published in early 
1992. 
• Evaluation of an On-site Recycling Technology, 
Vacuum Evaporative System, to Recover and Reuse 
Plating Rinse Waters and Chemicals, Graham Plating 
Co., Arlington Heights, Illinois. Graham Plating 
Company is a medium-size plating job shop that 
employs 35 people working one shift, five days 
a week. Their major plating lines are chromium, 
copper, nickel, cadmium, brass and zinc. The 
company has expanded and is moving to a new 
facility in Arlington Heights, northwest of 
Chicago. 
The new facility will be a zero discharge 
facility generating no wastewater or sludge. All 
plating chemicals will be recovered and reused. 
The main waste reduction feature of the new 
plant will be a Vacuum Evaporative System 
(VES). Rinse waters containing low 
concentrations of plating solutions from each line 
will be collected in separate storage tanks and 
fed to the VES on a batch basis. The VES will 
evaporate the water which will be condensed 
and reused for rinsing and other operations. The 
concentrate containing plating chemicals from 
the VES will be monitored for suitability of reuse 
in the plating bath, its chemistry will be 
readjusted if needed, and it will be pumped back 
into the plating tank for reuse. The entire 
system will be automated. A report 
documenting the evaluation of the technology 
will be available in June 1992. 
• Utilization of Waste Brine, Lonza Inc., Mapleton, 
Illinois. Lonza's manufacturing facility generates 
brine as a waste stream from its amination 
process. This waste stream is classified as a 
"special" waste stream by the IEP A, and is 
currently being landfilled or discharged to a 
municipal wastewater treatment system. Lonza 
does not consider landfilling to be an 
environmentally sound alternative and has 
investigated several options including: (1) 
treatment of the waste stream by commercial 
firms, (2) identification of markets for the brine, 
(3) generation of hydrochloric acid and caustic 
by in-house electrohydrolysis, and (4) generation 
of salt by evaporation and crystallization. 
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From preliminary research it appears 
that use of electrohydrolysis will emerge as a 
viable course of action. Lonza will perform an 
engineering and cost evaluation of each option. 
If electrohydrolysis proves to be the most viable 
alternative, it will be investigated further. The 
research will identify: any pretreatment of the 
waste stream needed; purity, amounts, and 
concentrations of the products; markets for the 
products; and control and treatment of any 
waste stream and fugitive gases from the 
electrohydrolysis. Lonza plans to use bench 
scale equipment to generate the data needed to 
recommend the implementation of the option 
and to build a pilot scale plant. A report will be 
available in early 1992. 
• Recovery and Reuse of Zircon Sand from 
Investment Foundry Shell Systems, American 
Foundrymen's Society, DesPlaines, Illinois. The 
goal of this project is to reduce the zircon sand 
shortage and drastically reduce the amount of 
spent investment shell being sent to landfills by 
determining the feasibility of reclaiming zircon 
sand from spent investment mold casting shell 
systems. 
The study of the bonding mechanisms, 
characteristics and compositions of shell 
materials will enable the researchers to suggest 
possible paths for reclamation, reuse and/or 
usefulness in non-foundry processing. Further 
in-situ testing of the suggested techniques, to 
determine the effect on "green" and fired 
properties, will enable investment foundries to 
determine the most practical and economical 
path to take for their spent shell system. 
The final report, which will be available 
in Fall 1991, will detail the options an investment 
mold foundry could follow as the shell material 
is removed from the cast cluster. The results of 
this research will provide estimates of initial 
capital investment and the continuing costs of 
adopting the recommended options. 
Additionally, the effects of each option on the 
performance of the foundries' shell systems will 
be evaluated. 
Remediation Technology 
• Demonstration of Hydraulic Fracturing to 
Facilitate Remediation of Contaminated Sites, DuPage 
County Site. University of Cincinnati, Cincinnati, 
Ohio. Hydraulic fracturing, a method of 
increasing fluid flow within the subsurface, 
should improve the effectiveness of a variety of 
in-situ remedial actions, including pump and 
treat, vapor extraction, bioreclamation, soil 
flushing, or steam stripping. The basic technique 
is straightforward: · fluid is injected into a 
borehole until pressures exceed a critical value, 
fracturing the enveloping material. Sand 
pumped into the fracture holds it open and 
provides a high-permeability channelway for 
either delivery or recovery. The University of 
Cincinnati researchers conducting the project will 
pursue several secondary objectives including: 
• the development of methods for site 
selection and site characterization 
tailored to the requirements of hydraulic 
fracturing which will have direct 
application to other sites in Illinois; 
• the development of techniques to 
quantify the effectiveness of remediation 
using hydraulic fracturing; and 
• the introduction of personnel, who are 
working toward remediating sites in 
Illinois (e.g. HWRIC, IEP A, consultants, 
and others), to the possible advantages 
of using hydraulic fracturing. 
As a result, Illinois could be the first 
state to adopt widespread use of this new 
remedial technology. The success of this 
demonstration will be detailed in a final report 
that will be published in late 1991. 
D. Accomplishments 
Over the past six years there have been 
many significant accomplishments through 
HWRIC's sponsored research. Some of these 
accomplishments are described in this section to 
emphasize the value of this program to the state 
of Illinois. 
Legislatively-Mandated Studies 
Issues often are identified by the Illinois 
General Assembly for which there is no 
consensus solution. In most cases this is due to 
a lack of sound technical data. Because of 
HWRIC's existing research program and 
associations with state and university 
researchers, we can respond quickly to meet the 
state's needs. Example projects undertaken in 
response to legislative mandate or at the request 







Evaluation of the practice of deep-well 
injection of haz.ardous wastes. The 
resulting report, written by scientists 
from the SGS and the SWS, contained 
recommendations for improvements to 
Illinois' regulatory program. Testimony 
was presented by HWRIC and the 
project team before recent Pollution 
Control Board hearings on these 
recommendations. 
Development of a degree-of-haz.ard system 
for categorizing non-RCRA special waste. 
The degree-of-hazard (DOH) system has 
been adopted by the Pollution Control 
Board and is being used by industry in 
applications to IEP A to delist their non-
toxic wastes. The results will be less 
regulatory burden for industry and the 
state and better protection of the 
environment. 
Industrial Waste Reduction Policy Analysis 
study. The published report from this 
study includes several recommendations 
of steps Illinois should take to help 
industry reduce the amount of waste 
generated and to implement provisions 
of the TPPA. 
Waste Paint Reduction and Disposal 
Options study required by Public Act 86-
1026. HWRIC developed a major 
research project, using two external 
contractors, to address this complex 
issue. A report detailing legislative 
recommendations to address this 
problem will be submitted to the Illinois 
General Assembly by November 1991. 
At the request of the Governor's Office 
and the Board of Higher Education, 
HWRIC is currently funding a survey of 
Illinois' institutions of higher education 
to determine their waste management 
practices and their needs for assistance 
from the state to improve those practices 
(see description of survey project above). 
A coordinated statewide waste 
management program for these 
institutions is being considered. HWRIC 
will also sponsor seminars and 
workshops to promote environmentally 
sound alternatives to present waste 
management practices. 
HWRIC Supports Research and Outreach Efforts 
Across the State 
In response to a legislative mandate to study 
paint wastes, HWRIC-sponsored researchers 
developed and sent a survey -- "Reducing and 
Managing Paint-Related Wastes" -- to paint 
manufacturers and paint users in Illinois. 
The report, with recommendations for managing 
paint wastes, will be submitted to the 
Illinois General Assembly in the fall of 1991. 
Hazardous Materials 
and 
Waste Management Workshop 
for 
Illinois Institutions of 
Higher Education 
Friday, May 31, 1991 
/ 
Photo Figure 4-2 
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HAZARDOUS WASTE RESEARCH & INFORMATION CENTER 
One East Hazelwood Drive 
Champaign, Illinois 61820 
(217) J33.a940 
Reducing and Managing 
Paint-Related Wastes 
Photo Figure 4-1 
HWRIC's outreach efforts include 
workshops for targeted audiences. 
This May workshop featured speakers 
from state and federal agencies as 
well as public and private 
institutions. Speakers discussed 
pollution prevention strategies with 
workshop attendees, personnel from 
colleges and universities. 
Protecting Human Health and the 
Environment 
Studies funded over the past three years 
to determine the extent of Illinois' hazardous 
waste problems have assessed contamination 
throughout the state (see Figure 4-2). Many of 
these are areas where public health is a concern. 
Major problem areas targeted include: 
• 
• 
Southeast Chicago, Madison and St. Clair 
Counties. Toxic air contamination by 
both organic and inorganic chemicals 
that were deemed potential threats to 
human health were monitored in these 
areas over a three- to four-year period. 
Southeast Chicago Area, particularly Lake 
Calumet. A number of research projects 
quantified toxic chemicals moving from 
the land and ditches into Lake Calumet. 
Occasional releases of lead, chromium, 
and other heavy metals from the 
Metropolitan Water Reclamation District 
of Greater Chicago's sludge drying beds 
were discovered and subsequently 
corrected. Researchers working on one 
or more of the 14 HWRIC-sponsored 
projects investigating the area have used 
records from 1869 to the present to 
develop a database of hazardous 
substance uses in the area. 
They have also characterized Lake 
Calumet sediments and water, both 
chemically and toxicologically, have 
documented movement of pollutants 
into the lake and from the lake into the 
atmosphere, and have developed 
comprehensive plans to monitor and 
evaluate contamination in surface waters 
and groundwaters in the southeast 
Chicago region. 
Results from these studies were used by 
the Joint Legislative Commission on 
Hazardous Waste in the Calumet Area 
in their assessment of the problems that 
exist in the region. Research project 
findings are also being used by IEP A to 
prioritize sites for cleanup, assess threats 
to public health, and determine if 
contamination may be reaching Lake 
Michigan water supplies. Data collected 
in these studies will be essential to the 
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siting decision and impact evaluation of the 




Waukegan Harbor. The results of PCB 
degradation and toxicity tests are being 
used by the USEP A and IEP A to help 
assess environmental damage and to 
determine the extent of clean-up needed. 
Rockford. An historical study of 
industrial sources of contamination in 
the area and a second study that 
analyzed groundwater samples from the 
Rockford area documented the extent of 
the regional groundwater contamination 
problem. These studies also provided 
valuable information to the USEP A and 
the IEP A for their Superfund 
remediation effort initiated to protect 
public water supplies. 
Crab Orchard National Wildlife Refuge. 
PCB contamination in fish, at levels 
which cause concern about hazards to 
human health, was documented in two 
projects. The study resulted in the 
issuance of a fish advisory by the Illinois 
Department of Public Health (IDPH) to 
reduce the exposure of residents and 
visitors to this contamination. Terrestrial 
studies at contaminated sites on the 
refuge indicate the occurrence of 
bioaccumulation of toxic substances in 
various organisms, but no adverse 
ecological effects have been noted. 
Atmospheric monitoring will 
characterize any existing sources of 
contaminants in the air and will provide 
a baseline assessment of air quality that 
will be used during and after the site 
remediation to assure no additional 
atmospheric contaminants are being 
produced by the clean up technologies. 
Clean-Up of Existing Contamination 
Solutions to Illinois' existing 
contamination problems are being found through 
development of effective, advanced remediation 
technologies for contaminated sites. These new 
technologies promise to save the state and 
industry millions of dollars plus clean up the 
contamination better than conventional 
technologies. 
• There are at least 130 former utility town 
gas sites in Illinois similar to the one at 
Taylorville. Three promising 
technologies were evaluated using soil 
and groundwater from Taylorville and 
two other sites in Illinois to find an 
effective way to clean up this problem. 
• Chanute Air Force Base has soil 
contaminated by various petroleum 
products from their fire training area. 
With HWRIC funding, Chemical Waste 
Management is testing a new technology 
they are developing for that type of 
contamination problem. 
• Cleaning up groundwater contamination 
can be very costly and require decades 
to complete. A new technique, 
hydrofracturing, being demonstrated at 
an industrial site in DuPage County, 
may reduce the time and cost of such 
cleanups by more than 50%. 
• With funding from HWRIC, NHS 
researchers are working with IEPA on 
several projects designed to address the 
agricultural chemical waste problem in 
Illinois. Over 1200 sites in the state have 
contaminated soil. Indications are that 
landfarming of these wastes at 
concentrations three to five times that of 
normal application rates could save 
farmers and the state many millions of 
dollars. The existing alternatives, 
incineration or burial in a landfill, are 
expensive and subject to increasing 
regulations. New studies are examining 
the possibility of increased pesticide 
decomposition through biological 
enhancement. 
Improved Waste Management 
HWRIC research funds are being used to 
support the testing of treatment technologies that 
more effectively detoxify wastes. These projects 
are exploring different techniques to destroy 
organic contaminants and to immobilize metal-
bearing electroplating wastes. Other projects 
have developed design and siting criteria which 
were used by the state Pollution Control Board 
to revise Illinois' waste disposal facilities 
regulations, including the regulations regarding 
landfills. For the past three years, HWRIC has 
provided state funding to match approximately 
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$500,000 in federal funds given to SGS 
researchers to study the behavior and 
performance of a landfill liner designed from 
native clays. 
E. Program Activities During FY'91 
Program staff evaluate the research 
needs of the state on a continuing basis. In the 
fall of each year preproposals are solicited from 
scientists and engineers in state agencies, 
universities, and the private sector. Internal 
review by HWRIC staff is used to screen the 
preproposals and select a limited number for 
submission as full proposals. External and 
internal peer review is used to evaluate 
proposals as well as final reports and papers 
resulting from the research. The schedule for 
research project development and selection the 
program used in FY'91 is shown in Table 4-3. 
Project management activities of HWRIC 
staff include project initiation meetings with the 
principal investigators, review of quarterly 
progress reports, evaluation of success in 
fulfilling project objectives through a midyear 
progress meeting held in February or March, and 
coordination of the internal and external review 
of project deliverables, which include reports, 
computer programs, and databases. 
Publications that resulted from HWRIC-
sponsored research and other activities during 
the period covered by this report are listed in 
Table 4-4. By the end of FY'91, 58 peer reviewed 
reports of the results of HWRIC-sponsored 
research had been published. 
F. Program Plans for FY'92 
Despite these accomplishments, much 
remains to be done both toward better 
understanding Illinois' toxic and hazardous 
waste problems and toward developing more 
cost-effective policies and technical solutions. 
For example, in the American Bottomlands area 
(in the vicinity of East St. Louis) the threat that 
current and past waste generation and disposal 
practices poses to human health and the 
environment is not well understood. 
Clarification of this issue is vital to the plans 
being developed to clean up the highly 
contaminated portions of that area and those in 
southeast Chicago. Some attention has been 
given to cleaning up surface and groundwater 
pollution. The extent of soil contamination in 
urban areas, at pesticide applicators, and at 
landfills has not been adequately surveyed and, 
in many cases, more effective technologies to 
remedy these problems need to be developed. 
Effective remediation technologies are also 
needed for the many contaminated groundwater 
sites in Illinois, including those at former town 
gas sites. 
With the cost of clean up of a single 
hazardous waste site often exceeding $10,000,000, 
the need to promote pollution prevention 
through research and education becomes 
imperative. Small investments by the state that 
encourage prevention of pollution at the 
industrial source and/ or improve waste 
management to reduce or eliminate 
contamination of a site can result in significant 
environmental benefits. Improved 
environmental conditions mean fewer risks to 
human health. Support of these research efforts 
benefit both industry and the public. As 
techniques and technologies are developed and 
used to improve industrial production, raw 
materials are generally saved, profits increase, 
and jobs are created. 
HWRIC contributes to the state's efforts 
to improve environmental quality through the 
research projects it funds. The eleven new 
projects selected for funding in FY'92 are listed 
in Table 4-5. In addition, 20 projects listed in 
Table 4-6 are continuations of projects begun 
earlier. Of the 31 projects being funded, 21 are 
scheduled for completion during FY'92. Ten are 
scheduled to continue into FY'93 with a financial 
commitment of approximately $350,000 in FY'93 
funds. 
One new project will evaluate the threat 
to human health posed by indoor air pollution 
that results from the storage and use of 
hazardous materials in the home. Three new 
projects will better define the environmental 
effects of hazardous contamination. Other 
projects will evaluate treatment technologies for 
electroplating wastes, sediment contamination, 
soils and sludges, and arsenic wastes. HWRIC 
is also supporting additional waste reduction 
projects with foundries and research laboratories. 
Finally, a method to better monitor the priority 
problem of lead contamination in humans will 
be field tested at a major Superfund site in 
Illinois. 
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Additional projects addressing priority 
issues for the state may be funded during FY'92 
with any remaining research funds. The projects 
under consideration for midyear funding include 
additional studies on the issue of paint waste 
disposal, projects addressing waste management 
at educational institutions, and development of 
a curriculum for training engineers and industry 
personnel in pollution prevention techniques as 
required under the TPP A. 
As we approach the twenty-first century, 
we have identified a number of areas where 
long-term research sponsored by HWRIC could 
result in improvement of the quality of the 
environment in Illinois. Some of these areas are 
briefly described below. 
1. Additional work in the American 
Bottomlands area mentioned earlier in 
this section is sorely needed. Studies to 
quantify the contamination that has 
resulted from the years of heavy 
industrialization with limited regulation 
on emissions and waste disposal are 
vital if plans to clean up the problems 
are to be successful. Promotion of the 
economic and environmental importance 
of pollution prevention is essential. 
Accurate assessment of the health risks 
faced by the area residents and industry 
workers must be made. Also, 
educational programs for both industry 
and the public regarding the risks they 
now face and how those risks can be 




Monitoring the effectiveness of 
remediation technologies at 
contaminated sites such as Crab Orchard 
National Wildlife Refuge is desirable. 
Previous HWRIC-sponsored studies 
have accurately assessed the extent of 
the contamination and have provided 
the necessary information to perform a 
complete evaluation of the remediation 
effort, including an assessment of how 
long the contaminants linger in the 
animal populations after the soil and 
water have been effectively cleaned. 
Field demonstrations of treatment 




university researchers and industry are 
necessary and should be conducted 
whenever financially feasible. 
HWRIC's pollution prevention 
technology development program 
should be expanded with the 
cooperation and advice of industry 
representatives. HWRIC and other 
experts in the pollution prevention area 
have identified problem waste streams. 
Now bench and pilot scale research 
projects are needed to address how these 
waste streams can be reduced. Some of 
this research could be conducted in the 
HML by researchers from universities 
and industries. 
A soil/groundwater remediation 
technology demonstration program 
should be established to complement 
and cooperate with similar programs 
directed by other divisions in ENR, the 
IEP A, industry, and universities. Again, 
the laboratories at the HML provide 
ideal space and instrumentation to 
conduct this type of research. 
HWRIC should work with industry and 
universities (for example, both 
University of Illinois campuses, Southern 
Illinois University-Carbondale, Illinois 
Institute of Technology, and 
Northwestern University) to establish a 
"graduate student research assistant" 
program. These students would be 
trained to perform in-plant and 
laboratory treatability studies and to 
develop and/ or evaluate pollution 
prevention technologies. This program 
would increase the staff of HWRIC's 
laboratory services program during the 
students' training period and would add 
to the pool of experienced professionals 
once their training was complete. 
7. Additional development and 
demonstration of technologies that 
reduce emissions of air toxics, 
particularly VOCs, ozone precursors, 
and heavy metals, is desirable to provide 
technology and expertise to industry to 
assist in compliance with the Clean Air 




Evaluations of product life-cycles are 
important to define the real impact 
products have on the environment. This 
issue has become particularly topical 
with the introduction of biodegradable 
and "green" products. Studies should be 
supported to ensure that new or 
alternative products or raw materials 
will not create a new set of 
environmental problems. 
We must characterize the major 
industrial waste streams more 
completely if one of our pollution 
prevention alternatives is the 
development of recovery and reuse 
technologies. 
10. Simplified and cost-effective assessment 
techniques, such as bioassays to 
determine environmental damage, are 
useful tools that need further 
development. Financial support by 
HWRIC can help with this process. 
Existing research funds can only partially 
address these issues and needs. Cooperative 
efforts with other state agencies and industry can 
stretch our limited resources. We must support 
and promote the development of new and 
improved technologies to reduce and better 
manage · waste. To do this will require a 
significant increase in research funds. However, 
the payback to the state and industries in the 
state should be even greater. 
In one of HWRIC's sponsored research projects completed in FY'91, 
investigators Zyad Bayasi and Robert Fuessle studied improvements in 
the solidification and stabilization of inorganic hazardous waste with silica 
fume concrete. Steps in the process are illustrated below. 
Investigator Byasi stands with the mixer used for preparation of 
cement which is mixed with hazardous waste in the solidification process. 
Preparation of samples for 
solidification -- mixing and adding the 
hazardous waste component. 
Photo Figure 4-4 
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Photo Figure 4-3 
Stress test -- applying 
pressure to the solid hazardous 
waste and cement mixture. 
Photo Figure 4-5 
CHAPTER 5. I DATA MANAGEMENT 
by Gary D. Miller and John P. Garver 
A. Introduction 
Hazardous waste research requires 
current information on the locations, quantities, 
properties, and components of hazardous 
materials and waste. Maintaining this 
information in a computer database is essential 
to making it accessible and manageable. The 
speed and flexibility of the computer permits 
rapid retrieval of selected information, regular 
updates and upgrades of the data, and complex 
integrations and analyses of multiple data files. 
These capabilities are crucial to providing the 
best information available to those trying to 
understand and address Illinois' hazardous 
waste issues. The HWRIC Data Management 
Program is designed to serve both the research 
and information missions of the Center and the 
hazardous waste data needs of others in Illinois. 
This task is accomplished by gathering data from 
various sources, processing it into an integrated 
file structure, analyzing it, and making the 
results available through various reports and by 
direct access. In addition, as part of the Illinois 
Geographic Information System (IGIS) within 
ENR, Data Management staff provide access to 
many other data resources in the state. 
The two main objectives of the Data 
Management Program are to develop a 
hazardous waste database for Illinois and to 
apply the database information to environmental 
issues in Illinois. Progress has been made in 
both of these areas during FY'91. Program staff 
also provide support for the Center's electronic 
data processing needs. This support includes 
software and hardware evaluation, 
administration of the Center's local area network 
(LAN) and staff training. 
The objectives of the program and the 
types of tasks being undertaken to accomplish 
them are listed in Table 5-1. Database 
development comprises data acquisition, 
documentation, integration, and verification. 
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One application of the hazardous waste 
database is to use it to identify hazardous waste 
sites at or near properties that are being sold. 
Another type of application is to use 
mapping techniques t.) assess relationships 
between potential sources of toxic releases and 
known areas of contamination so that the likely 
sources can be identified. The database has also 
been used to develop the "Degree-of-Hazard" 
categorization scheme to classify non-RCRA 
special wastes according to their degree of 
hazard. Also, the database has been used to 
define and characterize various hazardous waste 
activities so better policies can be developed to 
manage those wastes. 
B. Program Activities 
The Data Management Program serves 
not only the various HWRIC programs, but also 
state and local governments, industry, hazardous 
waste researchers, and the public. FY'91 
program activities included responding to 
requests for information; finding and evaluating 
new data sets to add to the database; and 
updating, correcting, and refining existing data. 
Other activities included helping to identify 
hazardous waste research needs and supporting 
that work. Data Management staff also created 
custom computer programs, provided support 
for development of the Waste Reduction 
Advisory System (WRAS), and provided both 
hardware and software user support. 
Implementation and training for the electronic 
data processing needs associated with our move 
into the Hazardous Materials Laboratory (HML) 
has also been an important activity. 
Specific database research projects 
supported during FY'91 included review of 
reports and database development on hazardous 
waste activities in the Lake Calumet area; 
assessment of the frequency and location of 
hazardous material spills on Illinois waterways; 
and the review of waste minimization data for 
., 
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Illinois' hazardous waste generators, treaters, 
storers, transporters and disposers. The role of 
the Data Management Program staff in these 
projects is to help identify data needs, ens_ure 
that data elements obtained will be compatible 
with the existing database, ensure that data are 
submitted in a suitable format, and integrate the 
new data into existing files. 
C. Hardware and Software 
HWRIC's mini-computer hardware 
includes a Prime 9650 Central Processing Unit 
(CPU) with six megabytes of main memory and 
1300 megabytes of disk storage. Peri~herals 
include two tape drives (one 1600/3200 bits per 
inch (bpi) and one 6250 bpi), a high-speed line 
printer, a digitizing board and a Calcomp 
plotter. One WYSE alphanumeric terminal, t~o 
Tektronix 4209 high-resolution color graphic 
terminals, and two IBM Personal Computers 
have dedicated lines to the CPU. Remote access 
to the Prime computer is provided by a 
dedicated (direct) 9600 baud telephone line, 
which is connected to ENR's Prime network 
(described below). 
The operating system for the CPU is 
PRIMOS, the standard for Prime computers. 
INFO is the relational database management 
system used for storage, retrieval, and analyses 
of tabular data. Programming languages used 
include Fortran 77 and C. The network system 
is Primenet which provides direct connections to 
Prime systems and provides the softw~re 
support for Institute of Electrical and Electr~mcs 
Engineers (IEEE) 802.3 Ethernet connections. 
Spatial data representing geographic features a~e 
managed with ARC/INFO, a geographic 
information system (GIS). 
ENR's Prime network connection allows 
HWRIC personnel to access any one of three 
Prime computers and provides access to the 
many data resources of the IGIS. IGIS data of 
particular interest include the natural resource, 
land use/land cover, hydrologic, infrastructure, 
and administrative features of the state. 
After review of performance, 
maintenance costs and software capabilities of 
the existing Prime computer, a proposal was 
accepted to replace the Prime 9650 with two 
SUN SP ARC Station 2' s, each with a tape backup 
system and 1,000 megabytes of disk storage. 
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Each workstation will be connected to the 
Center's network to allow sharing of network 
printers and access from staff PCs. Access to t~e 
UIUC campus-wide INTERNET network will 
allow use of the GIS data on other ENR 
divisions' networked workstations. New Oracle 
software will provide expanded database 
analysis capabilities and report fu~ctions _and 
improve the capabilities to analyze mteractions 
and trends in the hazardous waste databases. 
The interface with the ARC software to perform 
GIS mapping will be preserved and expanded. 
The 4000% increase in computational speed, 
coupled with more powerful database tools, wi_ll 
provide greatly expanded dat~base a~alysis 
opportunities that have not preVIously existed. 
HWRIC's administrative area PC 
systems, the responsibility of the Data 
Management Program, include 26 IBM DOS-
compatible PCs and one Apple Macintosh II PC. 
Output is provided by five letter-quality laser 
printers, four dot matrix printers, on~ plotter a~d 
a Polaroid palette for slide makmg. MaJor 
software packages used include WordPerfect 5.1 
(word processing), Lotus 123 (spreadsheet), 
Pagemaker (desktop publishing), Freelance 
(graphics), Tgraf (terminal emulation) and Rbase 
System V, dBase III+, and Inmagic (database 
management). These systems efficiently 
distribute the day-to-day word processing load 
and provide users with organizational and other 
capabilities that improve job performance. In 
addition, three PC modems allow dial-up access 
to other systems, such as DIALOG and USEPA's 
Pollution Prevention Information Exchange 
System (PIES), for which Data Management staff 
provide technical support. 
During FY'91, Program staff successful 
installed and brought online the two linked local 
area networks (LANs) that comprise the HML-
wide network. The network allows for sharing 
of data and peripherals (such as printers) by all 
users. Novell 386 NetWare was used for the 
open architecture LANs, one in t~e 
administrative portion of the HML, the other m 
the laboratory, with a bridge between the two. 
The network setup allows for data sharing while 
maintaining the integrity and security of 
program applications and files. 
The HML network is linked to the UIUC 
INTERNET backbone via the fiber optic cabling 
that was extended to the south campus 
(including the HML) thanks in part to the early 
efforts of HWRIC staff prior to our move to the 
new building. HWRIC staff now can and do 
communicate with campus colleagues as well as 
with others worldwide via the campus link to 
the international BITNET network. This 
communication is facilitated by the cc:Mail 
electronic mail (e-mail) package that was 
installed on the LANs during the latter half of 
this fiscal year. This package allows both 
internal and external (e.g. BITNET) 
communication through one menu-driven 
interface. 
The network has expanded our 
capabilities for sharing programs as well as data. 
The LIMS that controls laboratory 
instrumentation (see Chapter 3) runs on the 
laboratory LAN. During the fiscal year, Data 
Management staff successfully installed network 
versions of SEARCHMAGIC (access to library 
holdings, see Chapter 6) and the new Mailing 
Outreach Database (MOD) on the network. Also 
available network-wide is the Lotus Freelance 
graphics package. 
Data Management staff provided training 
in the use of the Novell NetWare and the cc:Mail 
package to all HWRIC staff. Use of network 
options has steadily increased throughout the 
year, with staff particularly utilizing the e-mail 
package for routine communication, conserving 
both time and paper. 
D. The Haza rd o us Waste 
Database 
The first two objectives of the Data 
Management Program, to develop and to apply 
a hazardous waste database, are closely related. 
To date, HWRIC has obtained 17 types of 
hazardous waste-related files from about 7 
sources and projects. Much of these data exist as 
a result of legal mandates to state and federal 
agencies (particularly the IEP A and USEPA) to 
monitor, regulate, and study hazardous waste 
activities. Data are also obtained through 
research conducted or sponsored by the Center. 
The data files can generally be classified 
into four main categories. The first consists of 
files that have been geocoded by location (given 
as address, latitude/longitude, or legal 
description) so they are mappable. These files 
can then be accessed through and used with the 
IGIS. Descriptive information (attributes) 
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associated with each site are also stored within 
the system. These files include the Inventory of 
Land-Based Disposal Sites, IEPA's Inventory of 
Special Waste Handlers, and USEP A's 
Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) Sites. 
A second category of files consists of 
tabular data that are not geocoded. Examples of 
these files include monitoring data, such as the 
chemistry of sediments in Lake Calumet, water 
quality standards, manifest (waste transport) 
data, and site regulatory information. Many of 
these tabular files can be related to the GIS files 
through common descriptive features such as 
site names or permit identification numbers. The 
advantages of relating various files include the 
ability to cross-check or verify questionable 
information, obtain more information than is 
available from any single file, and locate missing 
information. Table 5-2 summarizes the sources 
and contents of these files, most of which are 
maintained and accessed through the Prime. 
In addition to the Prime-based files, 
national or other public files are accessed 
through modems. Among the most significant 
of these are toxicity data from national data 
bases (such as the Toxic Release Inventory on the 
National Library of Medicine's TOXNET system), 
and published studies which are used to 
evaluate the environmental and health effects of 
toxic chemicals. 
Another important database is the 
USEPA's PIES component of the Pollution 
Prevention Information Clearinghouse (PPIC). 
Related to this is HWRIC's PC-based Waste 
Reduction Advisory System (WRAS) which is a 
collection of case histories and abstracts of 
published literature used to identify and 
implement effective ways to reduce waste 
generation at the source. 
E. Database Projects and 
Applications 
Providing database information to 
outside users has become a major activity of the 
program. State agencies concerned with 
hazardous waste issues are using the database 
files, either through direct access or through 
requests for specific types of information, to 
support their own research and regulatory 




agencies, environmental and engineering firms, 
the media, and concerned citizen's groups are 
also increasing their requests for hazardous 
waste data. The most significant increase in the 
demand for database information is a result of 
the Responsible Property Transfer Act of 1988.5 
This Act; which took effect on January 1, 1990, 
requires that parties involved in the sale of real 
estate make the buyer aware of the 
environmental condition of the property. As a 
result of this and the existing Federal National 
Mortgage Association regulations, the number of 
data requests from lending and other institutions 
involved in real estate transactions are escalating 
monthly. Table 5-3 summarizes these requests 
for information. In FY'91, a total of 164 requests 
for information were received. This service had 
to be stopped early in calendar year 1991 
because of the departure of our GIS specialist. 
Many of the HWRIC programs and 
research projects described in other chapters of 
this report use the hazardous waste database 
and, in tum, enhance it with additional or more 
accurate information. In addition, the Data 
Management Program is currently providing two 
state agencies, the Illinois State Geological 
Survey (SGS) and the Illinois Department of 
Public Health (IDPH), online access to GIS data 
files relevant to their research or informational 
needs. The SGS is conducting screening studies 
for the Illinois Department of Transportation 
(IOOT); through an agreement with HWRIC, 
they log-on to the Prime 9650 to access 
hazardous waste-related data files. As their site 
investigations reveal additional information, this 
data is used to update and refine the existing 
files. The IDPH Division of Epidemiologic 
Studies will also access data files on the Prime to 
support their research and to demonstrate the 
capabilities of GIS. 
In an effort to educate government and 
business management about the status of 
hazardous databases, David L. Thomas, HWRIC 
Director and Gary D. Miller, HWRIC Assistant 
Director, prepared a report on the overall 
hazardous waste database, its resources and 
limitations. In early FY'92, they presented this 
report as a paper entitled Using Existing 
Hazardous Waste Databases: Limitations and Future 
Needs at the American Institute of Chemical 
Engineers' 1991 Summer National Meeting 6• 
The results of HWRIC Data Management 
projects and 22 sponsored research studies to 
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catalog and develop a database on waste 
generation and management in Illinois provided 
the knowledge and experience basis for the 
report. The paper discussed why the present 
database is not adequate to answer many 
questions presently being asked concerning the 
success of industrial pollution prevention 
projects and the risks these waste streams pose 
to the environment. These data limitations are in 
the types of regulatory information required of 
industry, the limited scientific database on effects 
of wastes and their individual components, and 
in the quality and accuracy of the data reported. 
F. Objectives for FY'92 
WRAS program updates, as well as 
continued user support, will be provided by 
Data Management staff. An agreement with 
USEP A for co-development of the stand-
alone WRAS and their PIES will require an 
active role for Data Management in the 
coordination of this effort and in making the 
necessary changes in the WRAS program so it 
can be operated on the USEP A system. Software 
programs for case study input and an updated 
WRAS inquiry and retrieval program will be 
distributed. 
In 1990 the Degree-of-Hazard (DOH) 
system was adopted by the Illinois Pollution 
Control Board for deregulation of non-RCRA 
special waste. The OOH system is a computer 
program that uses information on the 
components in a waste stream and the individual 
toxicities of the components to assess the threat 
that the waste stream poses to the environment. 
During the fall of 1991, program staff intend to 
add to the toxicological data in the system, 
compile it, and make it available to industry for 
use in evaluating their waste streams. 
Plans to expand and enhance HWRIC's 
hazardous waste database in FY'92 include 
acquiring new data files, refining existing files, 
and further integrating the file network. New 
files to be added are the 1988 and 1989 Toxic 
Release Inventories (TRI); updates of several 
IEPA data files, and the National Survey of 
Hazardous Waste Treatment, Storage, Disposal, 
and Recycling Facilities. These files will be 
integrated with existing files and the new 
information will be used to upgrade site location 
and other information. As a project in support of 
Solid Waste Management, the following will be 
created or updated: 
1. Update Illinois Inventory of Land-Based 
Disposal Facilities. 
2. Integrate and geocode data for Special 
Waste generating/disposal sites. 
Installation of the two SUN workstations, 
operating system training, and relational 
database training for the new Oracle software are 
scheduled for late 1991. 
Support for HWRIC administration will 
include installation, training, and conversion for 
the accounting functions, design and 
implementation of a human resource system and 
general staff support for PC and network 
applications and problems. 
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CHAPTER 6. 
INFORMATION SERVICES PROGRAM 
by Sara R. Tompson and M. Renee Ketchem 
A. Introduction 
Fulfilling HWRIC's mandate to compile, 
analyze, and disseminate hazardous waste-
related information is the primary responsibility 
of the Information Services Program (ISP). 
Information Services staff also provide support 
to other HWRIC staff who use the Center's 
information resources and services to promote 
pollution prevention in Illinois. Program staff 
include a Manager /Librarian, a Public 
Information Officer (PIO), two Information 
Assistants (reduced to one position this year), a 
library graduate assistant and an hourly student 
worker (an undergraduate college work/ study 
position). 
Provision of hazardous waste related 
information to the state has always been one of 
HWRIC's primary objectives. This task was 
mandated in the legislation that created the 
Center, Public Act 83-1436, the Hazardous Waste 
Technology Exchange Service Act (1984)7. The 
Act states that the Center shall: "Provide a 
technical information service for industries 
involved in . . . hazardous waste," and 
"disseminate information regarding advances in 
hazardous waste management technology." This 
same language was codified in Public Act 86-652 
(1990) which gave HWRIC independent statutory 
recognition8• • 
Recent legislation goes even further in 
mandating information services. Public Act 86-
915, the Toxic Pollution Prevention Act (1989), 
established a Toxic Pollution Prevention 
Assistance Program at HWRic9. This Act says 
that the Center: "Shall provide general 
information about and actively publicize the 
advantages of and development in toxic 
pollution prevention," and "may establish 
courses ... conferences ... reports ... and other 
publications and means of providing technical 
information for industries, local governments 
and citizens concerning toxic pollution 
prevention strategies." The Act was amended in 
1990 by Senate Bill 2253, which added the 
35 
following information mandate, stating that 
HWRIC: "Shall establish and operate a state 
information clearinghouse that assembles, 
catalogues and disseminates information about 
toxic pollution prevention and available 
consultant services." 
The program's main resources are the 
library and clearinghouse collections of 
information materials. In addition to managing 
the library and clearinghouse, Information 
Services staff are responsible for public affairs 
and outreach activities, plus production of many 
of the Center's publications. In FY'91, program 
staff gave priority to collection development 
projects that will enable Information Services to 
better respond to the needs of Illinois citizens, 
industry, and outside researchers as well as 
HWRIC staff. 
B. Library 
Pollution Prevention Collection 
The library is a collection of essentially 
noncirculating books, government reports, 
journals, audio/visual materials (video and 
audio tapes, slides, microfiche) and articles that 
support the work of all Center staff. We do not 
loan directly to individuals outside HWRIC but 
do honor formal interlibrary loan requests. (See 
Table 6-1 for the current HWRIC Library Policy.) 
One of the major collection development projects 
undertaken by the program this year was an 
effort to acquire a wide range of pollution 
prevention articles, books, and reports for the 
library. 
The Center earmarked $10,000 of our 
Build Illinois funds specifically for pollution 
prevention acquisitions. This acquisitions project 
was conducted as part of the Center's work 
under a cooperative agreement with USEP A. 
The main objective of this agreement is to 
"greatly increase the number and ensure the 
quality of pollution prevention case study 
abstracts [made available] to industries and 
others interested in implementing waste 
reduction programs."10 HWRIC's work under 
this agreement includes: formatting our WRAS 
so it can be made available on the USEP A PIES 
electronic bulletin board; creating additional 
waste reduction case study abstracts for the 
WRAS and PIES; and obtaining print copies of 
the WRAS and PIES case studies, as well as 
other waste reduction studies and publications 
that may be added to the systems. The core 
focus of the pollution prevention acquisitions 
project was obtaining appropriate case studies. 
To carry out the project, a librarian was 
hired for the period June to December, 1990. 
Three separate pollution prevention 
bibliographies were used as resources for 
determining what publications to obtain. First 
priority was to acquire print copies of all the 
items cited in the Waste Reduction Information 
Bibliography (WRIB), a component of HWRIC's 
WRAS. The WRIB includes 303 citations for 
published and unpublished industrial pollution 
prevention case studies and overviews. The 
computerized WRAS system assigned each 
citation a unique reference identification number. 
These numbers were used to classify the print 
copies of the cited items. Short article and case 
study formats received were classified and 
added to a vertical file, organized by WRIB 
number. Conference proceedings, books and 
reports were added to the main HWRIC library 
collection, classified using the Dewey Decimal 
system, but with the addition of a SEE-ALSO 
reference number (as illustrated in Figure 6-1 ). 
This allows for easy creation of a bibliography of 
items cited in the WRIB. 
Second priority was to obtain copies of 
the specific waste reduction publications cited by 
HWRIC-sponsored researcher Dr. Wayne 
Wesolowski in the bibliography component of 
his Laboratory Ha.zardous Waste Management 
workshops11• The Wesolowski project will 
incorporate these and other citations into a 
laboratory-specific version of the WRAS. The 
articles and books acquired from the Wesolowski 
citations were classified using "W" and 
sequential numbers (as illustrated in Figure 6-1). 
The final bibliographic guide used in the 
collection development project was Pollution 
Prevention Bibliography by Industrial Category, 
published in 1989 by the North Carolina 
Pollution Prevention Pays Program12• This 
bibliography is organized by the two digit SIC 
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codes for major industrial groups. North 
Carolina-cited acquisitions were assigned unique 
classifications using ''NC" plus the appropriate 
SIC code, then sequential numbers (Figure 6-1). 
The project was very successful. A 
majority of the prioritized items are now in our 
collection. Of the 303 WRIB citations, 281, or 
93%, are now in the HWRIC library. The 
remaining items are either cited incompletely, or 
not available in print format. Of the 55 
references in Wesolowski's bibliography selected 
for acquisition, 50, or 91 %, are now in the 
HWRIC library. The remaining items are no 
longer available. The Research Program 
Manager selected 476 of the items cited in the 
North Carolina bibliography as priority 
acquisition items. Since items in the 
bibliography are frequently cited under more 
than one SIC code, there is some overlap in the 
476. To date, 302, or 63%, of the articles and 
books are now in the HWRIC library collection. 
It is hoped that at some point HWRIC will have 
available staff to complete the acquisition of the 
North Carolina priority items, as well as the 
additional items in the bibliography. 
Cooperative Collection Development 
Several opportunities for expanding 
HWRIC library cooperation with other 
organizations arose out of the pollution 
prevention collection development project. 
Cooperative collection development is high on 
the priority lists of the Illinois State Library and 
the state's library systems, as noted in a recent 
article in Illinois Libraries13• The ISP is pleased to 
be promoting this resource sharing in one broad 
topical area. 
We began routinely sharing, both in 
print and on diskette, a bibliography of our 
pollution prevention publications with the 
USEP A Pollution Prevention Information 
Clearinghouse (PPIC) librarian. In addition, we 
have shared our list with the Minnesota 
Technical Assistance Program (MnTap). 
Recently we received the MnTap director's 
permission to use their pollution prevention 
subject classification scheme as an organizing 
tool for our expanded pollution prevention 
bibliography. The bibliography has been printed 
in list format; the expanded version will be 
printed as a complete book. The goal is to have 
this publication out by December 1991. 
Environmental librarians in Champaign-
Urbana and Springfield (including the HWRIC 
librarian) participated in a cooperative collection 
development discussion group initiated by the 
Illinois State Library in the spring of 1991. We 
plan to continue our periodic contact with each 
other, and to route our acquisitions lists to all 
participants. In addition, librarians at the ENR 
divisions in Champaign are looking into sharing 
database records of our core reference 
collections, in order to quickly route our users to 
these resources, and to avoid unnecessary 
duplicate purchases of expensive publications. 
During the course of the year, we 
received over 10 separate requests for 
information or assistance from different state and 
federal agency employees who were beginning 
to set up pollution prevention information 
collections. Requests came from as close as a 
USEPA Region V (Chicago) program to as far 
away as USEP A Region IX in San Francisco, and 
the Gulf Coast Hazardous Substance Research 
Center in Beaumont, Texas. We were able to 
share ideas and bibliographies with all 
requestors, as well as draft copies of a paper on 
the pollution prevention acquisitions project, 
coauthored by the ISP Manager and the short 
term pollution prevention librarian. 
The growth of the HWRIC library 
collection, particularly due to the pollution 
prevention acquisitions project, is illustrated by 
the statistics in Table 6-2. In addition to the 
pollution prevention articles and books, other 
areas of the collection that grew dramatically this 
year are the microfiche and map collections. 
HWRIC began a one year subscription to the 
National Technical Information Service (NTIS) 
pollution control series of the Selected Research 
in Microfiche program. Also during FY'91, we 
purchased and received the complete set of 
USGS topographical maps for Illinois. At the 
end of the fiscal year there were 2,807 
monographs, 52 audio/visual items, about 1,000 
microfiche cards, 229 journal titles, about 500 
articles, and about 2,000 maps in the library. 
Additionally, 820 monographs and audio/visual 
items were added to the collection in FY'91, 
which equals 164% of the total number of items 
added in the previous year (497). 
Online Access 
As the collection itself has expanded, so 
have means for users to access records of the 
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collection. In fact, an important goal 
accomplished during this fiscal year was 
simplifying as well as expanding online access to 
the collection. As part of some package 
purchases for expansion in the HML, we 
obtained a network licensed user friendly access 
program for the library databases. The library 
databases (one for monographs--books and 
reports--and one for journals) were created and 
are maintained using the INMAGIC database 
management system. We purchased a five-node 
network version of SEARCHMAGIC that allows 
up to five simultaneous users to search, retrieve, 
and print database records. The records cannot 
be changed using SEARCHMAGIC, so this 
broader access does not compromise the security 
of the library databases. 
SEARCHMAGIC was set up as a local 
area network option called "HML Library." It is 
available from every computer on both the 
administration and laboratory local area 
networks. (See Chapter 5, Data Management.) 
Prior to the installation of the networks and 
SEARCHMAGIC, Center staff had to physically 
visit the library and search through the manual 
print card catalog for records of library holdings. 
A batch file was created to send printed 
SEARCHMAGIC output directly to a 
WordPerfect-readable file, allowing users to 
manipulate the bibliographic listings (e.g. add 
titles) before printing, as well as to format the 
listings to suit the various printers on the 
network. In addition to basic or combined 
searches for items by titles, authors, or subjects, 
SEARCHMAGIC allows browsing of the 
complete set of subject keywords for selection of 
search keys. Installation and set-up of 
SEARCHMAGIC went remarkably well, and it 
has been well received by staff. Training 
sessions on the use of "HML Library"/ 
SEARCHMAGIC were given on two separate 
occasions in January, and recapped in June. 
Some example SEARCHMAGIC screens appear 
in Figure 6-2. 
Since January, library staff have not been 
producing subject cards for the card · catalog, 
because subject access to the records via 
SEARCHMAGIC is much more powerful and 
flexible than is a print tool like the catalog. 
Subject access cards are the largest card set, so 
this measure saves time and paper. Author, title, 
and shelflist (call number order) cards are still 
being produced, and will be for the foreseeable 
future. The print card catalog can still serve as 
a backup should SEARCHMAGIC temporarily 
fail. 
Usage 
HWRIC library items are charged out 
manually to HWRIC staff. A goal is to automate 
charges during the next fiscal year by using the 
INMAGIC database system charge module. 
Until that time, total charge statistics cannot be 
kept. However, items charged out are counted 
at the end of each month. The average number 
of items charged out to HWRIC staff each month 
for FY'91 was 289. 
At their requests, environmental and 
library professionals in a variety of organizations 
nationwide currently receive copies of the 
HWRIC library new acquisitions list. Copies of 
the list are mailed to 29 individuals in Illinois, 
and 21 individuals outside the state. 
Library reference and other services 
(tours, assistance in locating publications, 
bibliography production, etc.) were provided to 
a wide variety of outside users this year. The 
largest group of users was UIUC graduate 
students from a number of different 
departments, including engineering (various 
programs), veterinary medicine, agriculture, and 
political science. We also had students involved 
with the campus organization Students for 
Environmental Concerns visit the library and 
clearinghouse several different times. Formal 
tours were provided for two different 
engineering student groups. 
Other visiting users of the HWRIC 
library included representatives from several 
Chicago law firms, a Southern Illinois University 
faculty member and graduate students, 
researchers from the Natural History and 
Geological Surveys, and staff from two UIUC 
environmental units, the Institute for 
Environmental Studies and the Division of 
Environmental Health and Safety. Staff from 
these departments found the library resources so 
useful that we have begun to loan items to them 
regularly, as well as supporting them in their on-
site usage of our materials. Hazardous waste 
publications are spread out through four or five 
UIUC departmental libraries, so the HWRIC 
library is distinctly advantageous in providing 
materials under one roof. 
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In addition to students, we had other 
individuals and groups that specifically visited 
the Information Services Program. Louise Allen, 
an area delegate to the second national White 
House Conference of Libraries and Information 
Services, visited the library at the suggestion of 
Lincoln Trail Libraries System staff. She was 
interested in our library as representative of a 
special (as opposed to academic or public) 
library serving a well-defined population. Along 
with a colleague from the League of Women 
Voters, Ms. Allen was also given an in-depth 
tour of the laboratory wing of the HML. Staff 
from the Lincoln Trail system visited during the 
October Open House (see details below in Public 
Affairs section), and took a number of 
photographs of the library and clearinghouse 
that they hope to use in system publications. 
Another visiting group included information 
officers from ENR and from the Geological and 
Natural History Surveys. They also received a 
tour of the laboratory wing. 
The ISP also hosted two groups of 
librarians this year. UIUC Life Sciences Council 
librarians held their September meeting in the 
HML conference room. Members of the State 
Agencies Librarians group toured the HML 
following a cooperative collection development 
meeting held at the Lincoln Trail Libraries 
System headquarters. 
Reference Services 
Library reference generally involves one-
on-one assistance to library users, and includes 
services such as assisting users in locating 
general topical areas of the collection or specific 
books and appropriately responding to questions 
from staff, visitors, or telephone requests in a 
variety of ways, including creating 
bibliographies, accessing online information 
systems, and/ or referring users to other 
resources. 
Reference questions have increased in 
FY'91. We received 24 more queries from 
HWRIC staff, and 12 more queries from outside 
users, for a total of 126 HWRIC and 93 outside 
reference questions. 
Subject bibliographies have functioned as 
a popular outreach tool of the library. This year 
26 bibliographies, two more than those produced 
in FY'91, were produced in a number of topical 
areas (see Table 6-3). The bibliographies are 
used by both the Information Services and IT A 
Programs as tools for responding to outside 
requests for information. A pollution prevention 
bibliography is produced quarterly, and routed 
to IT A staff for use in their assistance visits. The 
bibliography, which is also sent to those on the 
library's acquisitions bibliography mailing list, is, 
as mentioned earlier, scheduled to be produced 
in book format next year. 
An important reference service provided 
by HWRIC library staff is searching of online, 
mostly bibliographic, databases. In FY'91 we 
conducted 68 online searches (see Table 6-2), 10 
more than in the previous year. As of this year 
we have in place a standardized letter and 
procedure to be used for outside requests for 
searches of the DIALOG and STN families of 
databases to allow us to charge non-HWRIC 
users for these expensive services. 
Interlibrary Loan and Borrowing 
HWRIC interlibrary services increased in 
FY'91. About the same number of monographs 
were borrowed for HWRIC staff from other 
libraries, and about the same number of 
monographs were lent to other libraries. 
However, this year we extended our use of the 
Lincoln Trail Libraries System interlibrary loan 
and delivery system to obtain well over 150 
pollution prevention articles for the acquisitions 
project. 
HWRIC library staff also began more 
routine routing of tables of contents from 
journals held in UIUC campus libraries to 
HWRIC staff, and subsequently photocopying 
selected articles for staff, mainly laboratory 
chemists. Thanks to the cooperation of the UIUC 
Chemistry Library, we receive tables of contents 
for a number of key, very expensive, chemistry 
journals. Despite the time involved, this system 
still saves HWRIC money, since we do not have 
to subscribe to the journals. Statistics on campus 
photocopying have been kept since August, 1990 
(see Table 6-2). 
Telefacsimile (FAX) transmission of brief 
articles is rapidly becoming an important 
cooperative service in the Illinois library 
community14• The Illinois State Library has 
awarded grants to libraries for the purchase of 
FAX machines, and the Lincoln Trail and other 
library systems have set up protocol for use of 
FAX transmissions in reference services. In 
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FY'91, we sent 14 articles via FAX, and received 
6 articles via FAX. 
Library/Clearinghouse Committee 
HWRIC continues to have an advisory 
Library /Clearinghouse Committee made up of 
representatives from each program. One of the 
committee's efforts this year has been tracking of 
high usage/long routing list journals. An 
analysis of the routing statistics was done by the 
library Graduate Assistant. A goal for the next 
year is to implement the changes (purchasing 
additional copies, revising routing lists, etc.) 
indicated from the analysis. 
This year the Committee reviewed CD-
ROM (compact disk read-only memory) 
bibliographic products. There are vastly 
increasing numbers of CD-ROM databases, 
journal indexes, and other tools available. Over 
the following year SUN workstations and an 
accompanying CD-ROM drive will be installed 
on the HWRIC network. We plan to eventually 
make the CD-ROM drive available to more than 
one user as a network device, in which case 
library and other products could be loaded on 
the drive for HWRIC staff to use. 
C. Clearinghouse 
The clearinghouse includes two 
collections of information materials, the majority 
of which are distributed free of charge. The first 
is the collection of HWRIC-produced reports. 
Most of these are final reports on research 
projects sponsored by the Center. Also included 
are technical and administrative reports. A list 
of HWRIC reports produced in FY'91 appears in 
Table 4-4. The second clearinghouse collection 
includes brochures, pamphle~s, and other brief 
publications produced by HWRIC, IEPA, 
USEP A, and other agencies, for which we have 
been given permission to redistribute at no 
charge. 
Integrated Access 
During FY'91, ISP staff better integrated 
the library and clearinghouse resources. We 
now use both, when appropriate, to respond to 
information requests, and we refer users of one 
resource to the other. This is made easier by the 
fact that both the library and clearinghouse are 
located in one large room. 
This integration was also enhanced by 
creating an INMAGIC database of the non-
HWRIC clearinghouse items, and making it 
accessible on the local area network, analogous 
to the library databases (see discussion above). 
Clearinghouse publications that are also in the 
library are cross referenced to the library call 
numbers, and vice versa. The clearinghouse 
database was complete and fully available online 
by the end of June. 
Collection Development 
Collection development activities for the 
clearinghouse focused on upgrading the quality 
of the materials. This year we produced more 
visually appealing versions of the fact sheets and 
brochures, using colored paper and later colored 
ink wherever possible. ISP staff also revised and 
upgraded the layout of some of the 
clearinghouse publications. 
Items were added to the "Industry-
Specific Waste Reduction" and "Pollution 
Prevention" categories of the clearinghouse 
collection. This effort was intended to better 
meet our Toxic Pollution Prevention 
Clearinghouse mandate (see Introduction of this 
chapter), and also to better respond to the 
increasing number of requests we have been 
receiving for pollution prevention materials. 
Usage Statistics 
Tallying of clearinghouse activities, 
which began in FY'90, has continued. Two main 
groups of statistics are gathered: numbers and 
categories of items distributed, and numbers and 
types of requests. The clearinghouse is an open 
collection, which means that any HWRIC staff 
member may take items from the collection. We 
do attempt to monitor items distributed through 
the use of tally forms posted on the ends of the 
clearinghouse shelving ranges. From August 
through June, 6,803 HWRIC-produced reports 
were distributed from the Clearinghouse. Next 
year we will be able to further analyze this 
figure by report type. 
For 11 months of this fiscal year the non-
HWRI C items distributed from the 
clearinghouse totaled 3,187. These statistics are 
organized by the 22 topical areas in which the 
collection is organized (see Figure 6-3). Almost 
a quarter of the items distributed were from the 
household hazardous waste category. Other 
popular categories were industry-specific waste 
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reduction, chemicals, general hazardous waste, 
environmental laws, and pollution prevention. 
See Figure 6-4 for distribution percentages. 
Statistics of numbers and types of 
requests for clearinghouse items are tallied from 
the office copies of the clearinghouse information 
request forms. This statistic is less accurate than 
the items tallied figure, since items are 
sometimes distributed without the use of request 
forms. In FY'91, we had a total of 1435 requests 
for clearinghouse information. This is almost 
twice the number of requests from the previous 
year (861). In this fiscal year, 861 requests came 
from Illinois companies or individuals, and 574 
from outside the state. Requests came by the 
following methods: 
• telephone: 584 
• letter (including report announcement 
tear offs): 709 
• staff referral: 109 
• visit (not a very reliable statistic): 33 
Clearinghouse information was sent to a 
variety of requestors in FY'91 (Figure 6-5). 
Almost half of the requests were from industry 
representatives (638). Other large requestor 
categories included state government (282), 
educators (184), and individuals (112). 
The number of requests for large 
amounts of clearinghouse items, both HWRIC-
produced and other items, has significantly 
increased this fiscal year. We have honored such 
requests, particularly because many have come 
from organizations providing outreach services 
in less populous areas of Illinois. A listing of 
some of the representative agencies appears in 
Table 6-4. 
Copyright 
Toward the end of the fiscal year, a 
project was begun to reaffirm copyright and 
distribution permission for all of the items in the 
clearinghouse. A permission form, based on the 
Assistant Director's review of the USEP A 
Pollution Prevention Information Clearinghouse 
permission form, was developed, along with a 
cover letter. A mailing of these for every 
clearinghouse item is expected to be completed 
by the end of July. A related project in the 
planning stage is registration of the library and 
clearinghouse with the national Copyright 
Clearance Center, which, for a fee, will provide 
us with blanket perrmss1on to do nonprofit 
photocopying of publications, plus provide a 
logbook mechanism for tracking copies made. 
D. Production of Publications 
Since the reorganization of the ISP 
during the previous fiscal year, the program has 
been responsible for production of administrative 
and technical publications (not research or 
technical research reports). This program 
component is primarily the responsibility of the 
PIO and the Information Assistant. 
HWRIC's Report Series 
HWRIC maintains several report series. 
Research and Technical Research reports are 
under the purview of the Research Program. 
Both of these reports undergo a peer review 
process before publication. Technical, 
Administrative and Public Affairs reports are 
handled by the ISP. These latter reports are not 
peer reviewed. 
Report Distribution 
For almost all of the reports in the series, 
a report announcement is typically created, and 
mailed to one or more specialized mailing lists 
compiled by investigators and/or HWRIC staff. 
The announcements include tear off request 
portions for ordering reports. Report 
announcements are also regularly mailed to a 
core mailing list of various researchers and 
administrators in the hazardous waste field. 
New reports are distributed immediately to 
investigators and others as appropriate. 
As mandated by state law, multiple 
copies of all HWRIC publications are sent to the 
Illinois State Library to be distributed to state 
document depository libraries. Many of our 
reports are also forwarded to the U.S. 
Department of Commerce's NTIS repository, 
which serves as both an archive and an ordering 
clearinghouse for state and federal agencies' 
reports. Reports sent to NTIS are those we judge 
t? be most in demand for the longest period of 
time. This year we began including NTIS report 
n~~bers and prices on our comprehensive 
bib~1o~raphy of HWRIC reports, primarily to 
assist mterested parties in obtaining copies of 
reports that are out-of-print at HWRIC. 
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ISP staff distribute reports in response to 
returned portions of report notices, as well as to 
requests received in writing, over the telephone, 
or in person. We have monitored the cost of 
printing reports closely during the fiscal year. 
Based on that information, we have begun 
charging for copies of reports that have been 
reprinted. 
ISP-Produced Reports 
In FY'91, seven non-research publications 
were produced: two administrative publications, 
two technical publications, and three public 
affairs publications. See Table 6-5 for a list of 
publication titles. 
Report announcements were created for 
both the FY'90 Annual Report and the Illinois 
Small Quantity Generators' Manual, and sent to 
targeted mailing lists. This process, which is 
also used for most research reports, has proven 
cost effective. We do not mail out a complete 
report unless an interested party returns the tear-
off portion of a report announcement. 
The updated revision of the Illinois Small 
Quantity Generator's Manual has proven 
especially popular, with a large number of 
requests for this item being received. The 
manual has also been distributed at several 
national meetings. 
This year we produced the first in a 
planned occasional series of pollution prevention 
update fact sheets. The first in the series, 
compiled by IT A staff, is Used Lead-Acid Batteries: 
Management Tips. This fact sheet has been 
distributed by IT A staff to colleagues at several 
meetings. We also distributed it to a number of 
people who call the clearinghouse for 
information on this topic. Prior to production of 
this fact sheet, we had no clearinghouse 
publication devoted solely to this topic. 
The general HWRIC and HML brochures 
were updated this fiscal year to reflect our move 
to the HML facility, and have been distributed to 
many visitors and at a number of national 
meetings. 
The second issue of the Center's Illinois 
Update newsletter was published this year. The 
banner story in this issue is "State-of-the-Art 
Hazardous Materials Laboratory (HML) Comes 
Online." This issue focuses on the laboratory 
services and programs HWRIC is conducting in 
the HML. Several thousand copies of the 
newsletter have been distributed to interested 
parties nationwide. 
E. Mailing Outreach Database 
A major project affecting the ISP this 
fiscal year was moving the HWRIC mailing list 
off the PRIME minicomputer, updating the 
information, and adding it to a new program 
implemented in dBase III+. A committee of 
representatives from several HWRIC programs 
mapped out a strategy and guidelines for the 
new "Mailing Outreach Database" or MOD. A 
programmer was hired from September until 
February, and worked closely with selected 
HWRIC staff to develop the MOD. 
The final version of the MOD allows 
searching and sorting by personal and 
organizational names, functions (e.g. newsletter), 
or groups (e.g. State Geological Survey). The 
MOD also incorporates some Research Program 
functions, allowing for creation of report 
announcement mailing lists, and tracking of 
proposal reviewers. The MOD provides several 
output formats, including lists, mail merge files 
(WordPerfect readable), and formatted mailing 
labels. See Figure 6-6 for an illustration of 
several of the user friendly MOD screens. 
Consistency in format and spelling of 
individual and organization names had been a 
constant problem in the earlier mailing list 
database. Accordingly, after entries were 
cleaned up and standardized and added to the 
new MOD, access rights and policies were 
established to assist in maintaining the quality of 
the MOD. The Information Assistant is the 
coordinator for the MOD, and has primary 
responsibility for updating and expanding the 
database. Several members of the clerical staff 
may also modify the database, under the 
Coordinator's direction. 
Access to the MOD for the rest of the 
HWRIC staff is limited to searching, sorting and 
printing retrieved lists. The MOD is available as 
a network option on PCs linked to the 
administrative local area network. Staff have 
been able to utilize the MOD for production of 
mailing lists and labels to assist in a number of 
outreach projects such as advertising workshops 
and seminars. Staff response to the MOD has 
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been very positive. Plans are underway to 
expand this access to the laboratory network. 
F. Public Affairs Activities 
Another ISP responsibility, primarily of 
the Information Assistant, is coordination and 
publication support for meetings, workshops and 
conferences, especially those held at the HML. 
With our move to the new building, which 
includes a spacious conference room, the number 
of workshops held by HWRIC has increased. 
Also during this fiscal year, we have begun to 
allow outside agencies to utilize the conference 
room facilities. 
Workshops 
This year the workshops held at the 
HML included both scientific exchanges, such as 
a TNT wastewater workshop, and training 
sessions, such as the seminar lead by Dr. Bob 
Pojasek. For a detailed list of the eight public 
affairs events in which ISP staff participated, see 
Table 6-6 (note that other events were held at the 
HML that did not involve the ISP). 
ISP staff provided poster displays for 
several events during the year. We used our 
new three panel display station as the basis for 
a graphical overview of HWRIC work in the 
Chicago area. This display was part of an 
October press reception sponsored by the Nature 
of Illinois Foundation (NIF) in Chicago. The NIF 
supports the work of HWRIC and the ENR 
scientific surveys. A poster on pollution 
prevention information resources was provided 
for the May workshop on hazardous waste 
issues for institutions of higher education held at 
HWRIC. 
Due to staff commitments, we have not 
been able to take a proactive role in workshop 
participation. We view workshop participation 
as an outreach activity that should be expanded. 
HWRIC and the HML have grown and stabilized 
to the point where we need to advertise our 
services to more and varied audiences. 
Outreach 
The PIO participated in meetings of the 
NIF Board, and contributed some brief articles 
for the "Surveying Illinois" section of the NIF's 
magazine, Nature of Illinois. Articles included: 
"Can This Area be Saved, and 'Will the Airport 
Get Off the Ground?" (on the Calumet area); 
"Waste Management in the Laboratory" (focusing 
on a Corning Glassware demonstration at the 
HML); and "Recycling Used Lubricating Oil."15 
In May of this year, Pollution Engineering 
magazine ran an article on the HML16• This 
highlighting of HWRIC in a trade journal 
illustrates another type of outreach we want to 
expand upon. 
The PIO continues to participate in the 
Groundwater Education Task Force, comprised 
of representatives from ENR and the scientific 
surveys. The task force is planning some 
cooperative displays and bibliographies over the 
coming year. 
The PIO is the point of contact for media 
calls to HWRIC, and also assists other staff in 
responding to media inquiries. When dealing 
with media representatives, staff are to complete 
media contact forms summarizing the 
interaction. In FY'91, HWRIC had 15 
documented contacts with media representatives. 
Contacts came from 14 newspapers, and one 
from Channel 2 news (CBS) in Chicago. We 
plan to a better job of follow up on such 
contacts, in order to determine if and when 
stories on HWRIC appear. 
In October, information was compiled by 
the program for the Director's testimony on 
household hazardous waste issues at the Citizens 
Council on Energy Resources. The Council, co-
chaired by one Illinois Senate and one Illinois 
House member, is a component of the Illinois 
Citizens Assembly, and advisory body to the 
Illinois General Assembly (our legislature). 
The program handles collection and 
compilation of material for a variety of 
mandated reports. In FY'91, we handled: the 
annual report (also mentioned above); three 
reports to the Board of Natural Resources and 
Conservation (BNRC); and twelve monthly 
activities reports to the ENR director. 
Visitors 
Our move to the HML has also led to an 
increased number of visitors from a variety of 
locations. According to the record in the 
HWRIC visitors logbook, we had over 1,700 
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visitors this year. In addition to the specific 
visitors to the ISP mentioned earlier, a sampling 
of visitors' agencies and locations is included in 
Table 6-7. Note that service and installation 
visits are not included. 
G. Future Plans 
Many of our specific goals for the 
coming year have already been noted in the text 











printing the pollution prevention 
bibliography compiled in book format 
implementation of changes indicated 
from journal routing analysis project 
further investigation of bibliographic 
products on CD-ROM 
completion of the North Carolina 
pollution prevention acquisitions project 
automation of the library checkout 
function 
refining the journal routing process 
getting copyright coverage and clearance 
procedures in place 
completion of the Mailing Outreach 
Database (MOD) correction form 
expanding MOD access to the laboratory 
network 
revising the MOD correction form to 
mirror the MOD screen 
• sharing reference collection 
records with other ENR 
libraries 
• expanding outreach efforts, particularly 
via: 
• workshop participation 
• publication of journal articles 
In broader terms, a main program goal 
for FY'92 is to increase information 
dissemination outside HWRIC. This year's focus 
on development and expansion of our resources 
laid a strong groundwork for expansion of our 
external focus. We plan to work closely with 
HWRIC's ITA and Research_Programs, and with 
the ENR Public Information staff, on general 
outreach activities, and in assisting with the 
increasing number of pollution prevention 
workshops planned for FY'92. 
We also hope to expand our educational 
efforts, perhaps setting up displays at area 
community colleges and high schools. We are 
already scheduled to do a display for the UIUC 
Agriculture Library in the month of October. 
The Program Manager has agreed to participate 
in a panel for a Lincoln Trail Libraries System 
continuing education workshop on 
environmental information. The workshop is 
· scheduled for November. 
We will continue our efforts to 
cooperatively share information, especially on 
pollution prevention resources, with information 
and environmental professionals in the state and 
nationwide. The Program Manager's election in 
June to the Lincoln Trail Library System Board, 
as well as her June appointment as a Public 
Relations Co-Chair of the Environment and 
Resources Management Division of the Special 
Libraries Association, should facilitate contact 
and cooperation with other information 
professionals in the area. 
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Information Services Resources and Support 
Photo Figure 6-1 
The installation of the user-friendly Searchmagic program on the HML network allows all staff access to 
the library and clearinghouse holdings databases from their office PCs. The public access workstation in 
the library/clearinghouse, shown above, provides library users dedicated access to Searchmagic. 
Below, Southern Illinois University-Carbondale students visiting with Analytical Chemist Jack Cochran in 
the Gas Chromatography/Mass Spectrometry lab. Information Services staff work with other HWRIC 
programs to provide support and materials for tours, workshops and meetings. Close to 2000 individuals 
visited the HML in FY'91. ~;~······,.., · ... • ...... .,. ,.. . ,,_. ""'-..... -........ ·~•· .. ,.~ .. ____ .. _ ·-
Photo Figure 6-2 
45 
CHAPTER 7. 
INDUSTRIAL AND TECHNICAL 
ASSISTANCE PROGRAM 
by Daniel D. Kraybi/1 
A. Introduction 
HWRIC's Industrial and Technical 
Assistance (IT A) Program provides information 
and services to Illinois citizens, businesses, 
educational institutions, governmental units, and 
communities requesting assistance with 
hazardous waste and other environmental 
problems. IT A personnel emphasize pollution 
prevention, recycling, and other methods of 
reducing hazardous waste generation. IT A staff 
also provide guidance on regulatory and 
permitting matters, recommend appropriate 
disposal methods, and make referrals to 
qualified consultants and service organizations. 
In FY'91 assistance was given in 530 instances. 
Since HWRIC is a division of a 
nonregulatory state agency, IT A assistance is 
advisory only and is kept confidential within the 
limits of the Freedom of Information Act. (The 
ITA Program Manager is also the Center's 
designated Freedom of Information Officer.) 
HWRIC does not report its site-specific findings 
(from assistance visits) to state regulatory 
agencies unless given permission by the visited 
facilities to do so. 
B. Types of Assistance Given 
Direct technical assistance is provided to 
aid hazardous waste generators in their efforts to 
solve waste management problems. This 
assistance includes answering questions by 
telephone, providing literature and other 
materials to help companies better manage their 
wastes, and going onsite to facilities to assist in 
evaluation of their waste management problems. 
Onsite consultations provide the best 
method for assisting those needing advice on 
how to manage their wastes. IT A personnel can 
directly examine production and waste 
management practices and help users improve 
them. This method of assistance is labor 
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intensive, but provides the most effective means 
for helping individuals. 
IT A staff also provide outreach services 
through talks and seminars presented to citizen, 
trade, and industrial groups interested in 
pollution prevention. In addition HWRIC 
provides training in pollution prevention 
planning to industrial, state, and trade groups. 
This training usually takes the form of a seminar 
presented at a facility's location, followed by 
discussion of the facility's individual problems. 
Regulatory assistance includes 
explanations of new and existing regulations and 
clarification of regulatory trends, such as the 
increased emphasis by regulatory agencies to 
encourage pollution prevention projects instead 
of more end-of-the-pipe pollution controls. 
Complex regulatory questions are usually 
presented generically to IEPA staff for their 
analysis and opinions. HWRIC staff will also 
refer users to appropriate IEP A staff when the 
users should be coordinating efforts with the 
regulatory agency. 
Referrals to private consultants are made 
regularly. HWRIC lacks the personnel to handle 
all assistance requests in detail and does not 
strive to compete with the consulting 
community. HWRIC also provides assistance to 
its users in locating haulers, disposers, 
equipment vendors, and laboratories. IT A staff 
keep extensive files on firms that have expertise 
in these areas. Referrals to these companies 
usually consist of providing a list of three or 
more potential contractors along with a 
disclaimer emphasizing that HWRIC is not 
endorsing particular firms. 
C. Program Accomplishments 
IT A personnel gave assistance on over 
500 occasions during the fiscal year. The types 
of groups assisted, types of assistance requested, 
and types of action taken are shown in Figures 
7-1, 7-2 and 7-3. 
The types of groups aided by IT A 
personnel (see Figure 7-1) varied widely. The 
largest single group assisted was manufacturers 
(141, or 27%). Some other large groups served 
by the program this year included: consultants, 
service industries (dry cleaners, automotive 
service stations, etc.) and trade groups. HWRIC 
is charged with the task of assisting Illinois 
businesses with waste management problems, 
and these IT A statistics demonstrate that there is 
a high level of need for these services. 
Other government agencies (95 this year) 
also request and receive assistance. In FY'91 this 
included state, federal, and local governments 
agencies needing assistance with pollution 
prevention and environmental compliance. 
Individual citizen requests also comprise 
a large group (87). Actually, this number of 
requests reported is somewhat low, because 
many requests made by individual citizens are 
settled over the telephone, with no subsequent 
followup being required. Those requests that do 
not require followup are not documented on a 
consistent basis due to time constraints. 
However, such straightforward inquiries make 
up a rather large group of requests that can, at 
times, take up a great deal of IT A staff time. 
Steps are being taken to record this data more 
precisely. 
Illinois high schools, junior colleges, and 
colleges also received assistance from the ITA 
program. Schools have a variety of problems 
from the disposal of maintenance and janitorial 
supplies to management of waste and excess 
chemicals from teaching laboratories. Assistance 
to one such school is highlighted in Section E. 
The types of assistance requested from 
IT A personnel fall into 23 categories (see Figure 
7-2). At least 647 documented requests were 
received by ITA personnel in FY'91. The largest 
number of requests were for pollution 
prevention assistance (154). Other frequently 
requested types of assistance included questions 
related to RCRA regulations (82), waste disposal 
(70), and household hazardous waste (59). 
The types of assistance given, illustrated 
in Figure 7-3, varied widely. Questions covered 
almost every aspect of waste management. 
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Pollution prevention is one of the main aspects 
of waste management promoted by HWRIC and 
that is reflected in the data. 
The types of action taken are a reflection 
in many ways of a shortage of personnel in the 
IT A program. Most requests for assistance are 
handled either through a return telephone call, 
background research, or the assembly of an 
information package on a particular technical 
topic. IT A personnel also make referrals to 
consultants, equipment vendors, other 
government agencies, and in general make it a 
priority to maintain and use good contacts 
throughout the environmental professional 
community in the Midwest. However, the use of 
site visits is limited because of the time 
consuming nature of this more intensive type of 
assistance. 
D. Outreach Activities 
IT A personnel gave talks to trade, 
citizen, or professional groups on 29 occasions in 
FY'91. In addition to ongoing outreach 
activities, ITA personnel, through the Center's 
USEPA Pollution Prevention Incentives for States 
(PPIS) grant program, have been providing 
training on pollution prevention techniques to 
both the private sector and state agencies in 
Illinois. This training consists of the following 
segments: 
1. Defining pollution prevention as the 
important practice of avoiding the 
generation of a waste at the source, as 
well as recycling and reusing those 
wastes that cannot be avoided. 
2. Planning for pollution prevention by 
setting up pollution prevention teams 
and determining the true cost of waste 
generation. 
3. Conducting pollution prevention 
assessments within facilities. In these 
cases we help facility personnel 
understand the production process, 
evaluate raw material flows, determine 
sources of waste, set priorities for 
reducing waste, determine appropriate 
changes in production techniques and 
technologies to reduce waste, provide 
followup, and determine places where a 
company can get help. 
ITA staff have given pollution 
prevention training to six different groups and 
have several more training sessions in the 
planning stage. PPiS efforts with Chicago area 
printing industries are described in detail in 
section F. 
One of the IT A Program's successful 
outreach tools is the Illinois Small Quantity 
Generator's Manual. Now in its third revision, 
the manual is frequently distributed by both the 
IT A and Information Services programs in 
response to requests for information and/or 
assistance. 
E. Technical Assistance Highlights 
Illinois Educational Institution 
IT A staff provides assistance to Illinois 
educational institutions seeking to better manage 
wastes and to reduce the amount of waste 
generation at their facilities. In FY'91, IT A staff 
provided advice on management methods for 
reducing waste, on recycling and reusing waste, 
and on improved waste disposal practices. In 
some cases, staff went onsite to assist in 
evaluating waste management practices. 
For example, IT A staff responded to a 
request from a small high school in central 
Illinois to advise on handling and disposal of 
waste and excess chemicals in the school's 
chemistry laboratory. Members of the IT A 
laboratory staff inspected the chemistry 
laboratory and identified several chemicals 
which were extremely hazardous. Among these 
were 8 ounces of potassium cyanide and 5 
pounds of elemental sodium. These chemicals 
needed to be restricted from student access. IT A 
staff also assisted the school in selection of a 
contractor for removal of chemicals which were 
no longer useful or appropriate for the teaching 
of high school chemistry. 
Illinois Manufacturers 
A Chicago area metal manufacturing 
firm had taken a contract for the first time to 
fabricate parts from magnesium. They contacted 
IT A staff for assistance in the investigation of 
proper recycling techniques for the magnesium 
turnings that would result from the 
manufacturing process. IT A staff assisted by 
locating firms that would accept scrap 
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magnesium and determining the condition 
requirements for the magnesium. ITA staff also 
assisted the firm with investigating the proper 
procedures for safely handling and machining 
magnesium. Using resources available at the 
Fire Training Institute at the University of 
Illinois, IT A staff located a copy of a National 
Fire Protection Association (NFP A) publication) 
NFP A Bulletin Number 480, Storage, Handling, 
and Processing of Magnesium, for the firm. 
Illinois Funeral Director 
The Department of Commerce and 
Community Affairs (DCCA) contacted ITA staff 
on behalf of the director of a funeral home 
regarding the proper disposal procedures for 
empty formaldehyde bottles. The director 
questioned the regulatory status of these bottles, 
specifically, whether they needed to be treated as 
an Illinois Special Waste once they had been 
emptied. IT A personnel researched the issue, 
discussed it with IEPA personnel, and obtained 
a written policy from IEP A, stating that the 
bottles did need to be treated as a Special Waste. 
This information was forwarded to DCCA to be 
further forwarded . to the funeral director. 
Pharmaceutical Manufacturer 
HWRIC was contacted by an Illinois 
pharmaceutical manufacturer searching for 
information on pollution prevention methods 
that could be implemented through changing 
purchasing policies. IT A personnel drafted a 
document on the subject for the manufacturer. 
Later program staff presented an in-depth 
seminar on pollution prevention to company 
personnel, covering such aspects as policy 
making, planning, pollution prevention 
assessments, and training. 
Power Company 
IT A personnel assisted an Illinois power 
company with the establishment of a corporate 
waste minimization program. This included 
visits to two of their facilities to assist with waste 
minimization assessments. At both site visits, 
waste management practices were reviewed, and 
pollution prevention opportunities were 
identified and discussed. The assistance 
culminated in a one-day waste minimization 
training session cosponsored by HWRIC and 
featuring a nationally recognized expert on the 
subject. 
Automotive Parts Shop 
IT A personnel assisted an automotive 
parts shop with the preparation of their 
mandated toxics release inventory report. IT A 
personnel also acted as liaisons between IEP A, 
USEPA, and the shop, as well as answering shop 
staff's questions on reporting requirements. 
Future work at this shop will include pollution 
prevention training. 
Illinois Department of Transportation Training 
A major responsibility of the Illinois 
Department of Transportation (IOOT) is to 
maintain roads and road signs across the state. 
As part of this job, IDOT personnel deal with 
large quantities of paint, solvents, inks, and other 
hazardous materials, as well as the hazardous 
wastes resulting from the use of these materials. 
On March 18-19, staff of HWRIC and IDPH 
provided training to IOOT regional hazardous 
materials managers in hazard communication, 
compliance with hazardous waste regulations, 
and pollution prevention techniques. 
IDPH personnel provided training in 
hazard communication, teaching IOOT personnel 
what training is required to guard the safety of 
employees and what information must be 
provided pertaining to hazardous materials that 
they handle. HWRIC personnel provided 
training on two subjects. First, information on 
the regulatory requirements for generators of 
hazardous waste was provided. This included 
information on paperwork requirements plus 
proper handling and storage techniques. Second, 
information on conducting pollution prevention 
audits and assessing possible changes in 
operations to reduce pollution was provided. 
F. Pollution Prevention Efforts 
Pollution Prevention Incentives for the States 
(PPIS) Grant 
Chicago Area Pollution Prevention Project 
The goal of the Chicago Area Pollution 
Prevention Assistance Project has been to help 
the chemical and printing industries integrate 
pollution prevention into operating practices by 
providing specific information on effective 
pollution prevention technologies and 
techniques. 
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As part of the USEP A PPIS contract to 
promote pollution prevention, HWRIC 
subcontracted to IEPA to provide pollution 
prevention assistance for two Chicago area 
industries. The two industries selected for 
assistance were the chemical (SIC 2800) and 
printing (SIC 2700) industries. These two were 
selected primarily based on the relatively large 
amounts of the 17 toxic chemicals they release as 
reported in the Toxic Release Inventory and 
identified in USEPA's 33/50 Project on waste 
reduction guidelines. 
The Chicago project is directed towards 
identifying successful organizational approaches 
and activities that incorporate pollution 
prevention into standard operationse. Particular 
attention is paid to how organizations are 
identifying and prioritizing pollution prevention 
opportunities and how those opportunities are 
utilized. The ways in which industry-wide 
initiatives such as the chemical industry's 
Responsible Care Program are accomplishing the 
above objective will also be explored. 
Site visits are being performed at 
selected industry facilities to identify successful 
pollution prevention implementation and to 
provide general assistance. Identifying 
successful programs will help HWRIC develop 
more effective technology transfer to other 
chemical and printing companies. 
Acknowledging noteworthy achievements will 
bring respective facilities the recognition of both 
industry peers and the public. Results of the site 
visits will be used to develop pollution 
prevention workshops and instructional 
materials. 
Site visits will be conducted through 
calendar year 1991. Industry workshops are 
scheduled to occur in early Spring 1992. 
Pollution prevention fact sheets for the chemical 
and printing industries will be developed in 
early 1992. 
HWRIC staff recognize that there are 
many different ways pollution prevention may 
be accomplished. Thus the focus of the Chicago 
project will be to identify the approaches 
currently used by the state and to alert Illinois 
industries as to their effectiveness and benefit in 
providing both economic and environmental 
paybacks. We have enlisted the early feedback 
and support of the respective trade associations 
to assure that outreach efforts will be effective in 
accomplishing the stated objective. 
The project has been most successful 
when companies have initiated contact with 
HWRIC expressing interest in the project. Some 
difficulty has been experienced when promoting 
the project to industry. Individual companies 
have often not been willihg to share prevention 
activities. A problem also exists with a lack of 
awareness concerning pollution prevention 
definitions and terminology. Fact sheets are 
being drafted to help clarify what pollution 
prevention is and the benefits of implementing 
this long term strategy. 
Promoting the project through trade 
groups has met with limited success. Some have 
participated more willingly than others. General 
barriers appear to be uncertainty about pollution 
prevention and a sense of apprehension 
regarding cooperation with a government 
agency. As the number of site visits increases, 
the information and applications available to 
industry will also increase. This is anticipated to 
result in increased acceptance of the project on 
the part of industry. 
Cooperative Technical Assistance Effort with 
IEPA 
As part of the USEP A RCRA Integrated 
Training and Technical Assistance (RITT A) grant, 
HWRIC and IEP A have developed a draft 
"Illinois State Training Action Plan" (STAP), 
which outlines the environmental training and 
technical assistance needs of IEP A and the 
training available to industries through IEP A 
and HWRIC. ST AP also serves as a vehicle for 
coordinating training and technical assistance 
resources and activities between the two 
agencies. 
Through ST AP, a cooperative Pilot 
Project for pollution prevention technical 
assistance was developed by the two agencies. 
Fifteen industrial facilities previously visited by 
IEPA's Land Pollution Control Division were 
chosen by IEPA to receive pollution prevention 
help from HWRIC's Industrial and Technical 
Assistance staff. HWRIC sent letters to 
companies asking for voluntary participation. Of 
the 15 facilities, six declined to participate and 
the remaining nine facilities were visited by 
HWRIC staff. Technical assistance provided by 
IT A staff included: 
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• evaluation of the amount of solvents 
used for cleaning 
• review of the types of solvents used and 
identification of alternative cleaners 
• evaluation of reuse of solvents through 
better housekeeping and onsite and 
offsite distillation of the materials 
• evaluation of closed-loop water reuse 
Overall the program was quite successful 
in promoting coordination between IEP A and 
HWRIC. The project should continue with one 
to three referrals per quarter. The Center will 
make this recommendation to IEP A, and will 
also suggest ways to streamline the process and 
reporting requirements. The reports help IEPA 
staff assess the success of the referral, learn 
about the pollution prevention assistance 
provided by HWRIC, and learn of the pollution 
prevention interests of the industrial facilities. 
G. Future Plans 
The IT A program plans to improve 
operations in two areas: 
1. 
2. 
Training. The training programs 
conducted during the last year have 
been extremely effective. We plan to 
conduct additional sessions and improve 
them. 
Improved Documentation and Followup. 
Currently, due to time constraints on 
staff, many instances of technical 
assistance go undocumented and 
followup on more complicated technical 
assistance does not always occur on a 
timely basis. To improve this situation 
IT A and other HWRIC staff are working 
on a computerized database system for 
documenting technical assistance and 
providing reminders to staff to conduct 
followup. This system should be 
complete and in use by the end of the 
next fiscal year. 
CHAPTER 8. 
POLLUTION PREVENTION PROGRAM 
by David L. Thomas and Gary D. Miller 
A. Introduction 
HWRIC's Pollution Prevention Program 
is central to our efforts to help Illinois industries 
better manage their waste. HWRIC has had a 
formalized program to help industry reduce 
waste at the source since 1986. In June 1989, the 
Illinois General Assembly passed the Toxic 
Pollution Prevention Act (TPPA), and in June 
1990 this Act was amended by Senate Bill 2253. 
The amendment expanded upon the requirement 
that HWRIC establish a Toxic Pollution 
Prevention Assistance Program (see HWRIC 1990 
Annual Report)17• Other descriptions of our 
program have been published in a series of 
reports and papers (Kraybill and Thomas 1988; 
Thomas and Kraybill 1988; and Thomas, Kraybill 
and Miller 1987).18 This year's annual report 
focuses on an evaluation of the various 
components of our program. In particular, this 
report emphasizes the program aspects which 
have been most successful, those which have not 
been as beneficial, and what factors contributed 
our successes. 
Pollution prevention has become an 
environmental priority in this country and in 
many others. It is a common topic in most trade 
journals and waste management magazines. The 
USEPA has made it a priority, and is looking to 
integrate pollution prevention into every one of 
its media programs. Two special USEP A 
projects, a demonstration program with Amoco 
Oil Company's Yorktown facility to cut refinery 
wastes, and the 33-50 program to target 17 toxic 
chemicals being released by industry, are getting 
national attention and should lead the way for 
further programs to reduce waste at the source. 
The USEPA's Great Lakes Program is also 
targeting pollution prevention strategies as a 
way to reduce contaminant additions to the 
lakes. 
In addition to supporting many national 
and state programs which promote pollution 
prevention, most new environmental bills passed 
by Congress have provisions to encourage 
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industries directly to practice pollution 
prevention. Congress passed the Pollution 
Prevention Act of 1990,19 and has added 
provisions for pollution prevention in the new 
Clean Air Act2°. It is certain that provisions for 
pollution prevention will also be part of the 
reauthorization of the Clean Water Act and of 
RCRA. In addition, Congress has added money 
to USEPA's budget over the last couple of years 
to support contracts for states trying to develop 
or enhance their state programs. Several bills 
were introduced in the Illinois General Assembly 
last year that would have strengthened HWRIC' s 
pollution prevention responsibilities and 
provided funding for these activities. 
Unfortunately, none of the bills passed. 
A question that was raised last year by 
Congress and the USEP A concerns the 
effectiveness of various state programs and 
elements of these programs. There is a real 
interest in knowing what activities have been 
most effective. National and state agencies are 
both interested in determining where states get 
the most return for their dollars in promoting 
pollution prevention. Agencies are also 
interested in determining what components of a 
pollution prevention program would be the most 
effective for new state or local programs to 
adopt. To date, state programs have had only 
modest funding at best for their pollution 
prevention efforts. Furthermore, states have not 
had the resources to adequately evaluate their 
programs. Many also argue that it is too early to 
really determine the most effective components 
of a pollution prevention program. This chapter 
discusses HWRIC's pollution prevention 
program elements in light of what we know 
about the effectiveness of the elements. We also 
discuss how what we have learned will affect 
future HWRIC priorities in pollution prevention. 
B. Program Elements 
HWRIC has promoted pollution 






provision of industrial and technical 
assistance, 
recognition of · exemplary pollution 
prevention programs through an annual 
Governor's Pollution Prevention Awards 
program, 
development and evaluation of pollution 
prevention technologies and techniques 
through our Recycling and Reduction 
Techniques (RRT) matching fund and 
research programs, and 
information dissemination and 
technology transfer through our library 
and clearinghouse resources and our 
computerized bibliographic information 
system; as well as via seminars, 
workshops and training sessions. 
We also use various federal contracts to build 
upon these activities, and to help us network 
with other agencies and local groups that are 
working with industry. 
Our approach has been to use a variety 
of strategies to reach various industrial facilities 
with pollution prevention information and 
assistance. Each strategy reaches a somewhat 
different audience, each may be of particular 
value in combination with other activities. Some 
elements of our program have been legislatively 
mandated (e.g., providing technical assistance to 
industry), and we will continue to provide these 
services as long as there is a mandate in the state 
to do so. Also it should be noted that pollution 
prevention is only one of the mandates of the 
Center, and that we are charged with sponsoring 
research and providing assistance with all 
aspects of hazardous waste management. Thus, 
only a portion of our resources can be allocated 
to pollution prevention. We estimate that 
slightly more than $500,000 of our $2 million 





The IT A Program provides direct 
technical assistance to Illinois industries, 
communities, and citizens with hazardous waste 
management problems. Although we address all 
questions related to waste management issues, 
we give priority to pollution prevention 
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Helping solve waste problems by 
providing suggestions about regulatory 
compliance, pollution prevention, 
recycling and effective waste 
management; 
Assisting generators in complying with 
all applicable regulations by answering 
their questions, providing easy-to-
understand analyses of the regulations, 
and by providing appropriate regulatory 
agency contacts for further information; 
Making site visits to help evaluate waste 
management practices and identify 
opportunities for overall improvement; 
Providing information and assistance to 
industries instituting corporate and 
facility pollution prevention programs or 
plans; 
5. Conducting seminars, workshops, and 
talks for citizens, trade, and industrial 
groups interested in better waste 
management; 
6. Helping users find a variety of waste-
related services including vendors, 
consultants, laboratories, waste haulers, 
and waste disposers; and 
7. Providing matching research funds to 
firms interested in developing applicable 
methods or technologies for the 
recycling or reduction of hazardous 
wastes (RRT Program). 
When assisting companies, we 
emphasize techniques for implementing 
pollution prevention audits and for developing 
pollution prevention plans. In several cases we 
have worked with a facility's environmental 
manager to help train employees who will be 
involved with developing and carrying out the 
plan. HWRIC's role is typically as a facilitator to 
help companies who wish to institute programs 
to reduce waste. In some cases, we have 
brought together managers and staff, along with 
an outside speaker, to discuss ways to develop 
pollution prevention plans. We provide the 
pertinent documents and case studies that will 
form the basis for their developing program. 
Pollution Prevention Assistance for Illinois Businesses 
IT A staff make onsite visits when necessary in 
providing assistance to companies on waste 
management strategies and practices. A site 
assessment visit is shown at right. 
HWRIC technical assistance personnel will 
provide companies with pollution prevention 
overviews and guidelines for implementing 
pollution prevention programs. This 
information can be provided in a pollution 
prevention seminar, like that shown below. 
Photo Figure 8-2 
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Photo Figure 8-1 
HWRIC provides pollution prevention training 
to government and industry personnel. 
Below is a reproduction of the cover for 
an FY'91 training seminar. 
Waste Minimization Training 
Photo Figure 8-3 
To a company that wants to use our 
services, we bring resources including staff 
expertise in pollution prevention, a strong library 
and clearinghouse of pertinent literature and 
case studies, and the knowledge and experience 
of successes that other firms have had 
implementing various approaches. Often these 
resources are enough to help overcome some of 
a company's obstacles to pollution prevention. 
We have found that once a company makes a 
commitment to pollution prevention, and 
develops a pollution prevention team and a well 
thought out plan, the company usually succeeds 
in meeting its pollution prevention goals. 
It is difficult to quantify our success in 
this effort. Because HWRIC is non-regulatory, 
companies must usually invite us in to help. In 
such cases they have typically already made 
some commitment to improving their waste 
management practices. Hopefully, if we are 
successful, we will help speed the process and 
allow companies to achieve their objectives faster 
and more efficiently. A particular benefit to 
them is that they can get confidential assistance 
from us at no charge. The possible down side to 
our non-regulatory program is that we cannot go 
into a company we think needs help without 
first being invited. However, over this last year 
IEP A personnel have provided us with the 
names of companies that they thought would 
profit from our technical assistance efforts, and 
we have been able to provide a number of the 
companies with specific assistance. Some of 
these companies might not have worked with us 
on their own if they had not been identified by 
the Illinois environmental regulatory agency, 
IEPA. 
Another aspect of our technical 
assistance program that is difficult to analyze is 
the site visit. Our technical assistance engineers 
spend much of their time helping hazardous 
waste generators identify their waste 
management problems and formulate strategies 
for solving them. In many cases an early request 
to HWRIC for assistance may be regarding 
perceived or real regulatory problems. In other 
cases, assistance may involve working out a 
rough process flow diagram to help a company 
examine both where in their process waste is 
actually being generated, and what techniques 
might be brought to bear to reduce waste 
generation. With this process flow analysis 
method of technical assistance, we are preparing 
facilities to establish procedures which may be in 
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place for years before significant waste reduction 
occurs. Because our efforts are aimed at getting 
generators to solve their own problems and 
become self-sufficient, it is difficult to quantify 
how much pollution was later prevented due to 
our efforts. 
An excellent example of a small firm that 
sought HWRIC' s assistance is a request by a 
central Illinois company that builds specialized 
equipment for the transportation industry. Their 
primary wastes include paints and solvents. 
When a new person was put in charge of 
environmental matters for the company, the staff 
member needed training in this area. This 
person sought the help of IT A engineers who 
reviewed the basic hazardous waste regulations, 
OSHA requirements, and Community Right-to-
Know responsibilities. ITA staff even assisted in 
the identification of possible fuel blenders who 
could handle some of the company's organic 
wastes by visiting the potential facilities and 
teaching company employees the most 
appropriate questions to ask of fuel blenders. 
This type of basic technical assistance is 
often necessary before a company is ready to 
explore more sophisticated ways to reduce waste 
at the source. Often a company will have few 
options because of limited technical expertise on 
the part of the staff and because of the time and 
money expenditures that are sometimes 
necessary when undertaking pollution 
prevention projects. However, once we have 
established a relationship with a company, 
assistance efforts may go on for some time, and 
we can work with a company to help them 
implement pollution prevention strategies. 
D. Governor's Pollution Prevention 
Awards 
Since ·1987, HWRIC has worked with 
IEPA and the Governor's Office to recognize the 
successful efforts of industries and others to 
reduce the hazardous and nonhazardous wastes 
they generate via the Governor's Pollution 
Prevention Awards Program. In response to the 
1989 awards program solicitation, we received 45 
applications and selected 10 award winners in 
four categories: small businesses (150 employees 
or less), medium businesses (150 - 500 
employees), large businesses (over 500 
employees) and not-for-profit organizations. In 
previous years we have also had an award 
winner from a community association, a trade 
group and two from educational institutions. 
For the 1990 solicitation, we received 51 
applications in March 1991. These included 10 
from small businesses, 9 from medium 
businesses, 10 from large businesses, 8 from 
vendors, 3 from community groups, 2 from trade 
associations and 2 from educational institutions. 
Each application was evaluated on its technical 
merit, including the breadth of the program and 
degree of innovation. Applications were also 
evaluated by the IEPA for regulatory compliance 
to prevent an award from being given to a 
company that was significantly out of 
compliance. 
Based on the 29 industrial applications 
considered complete, and which underwent full 
review, the largest number of applicants 
reported that they used the strategies of 
equipment/process modification (18 total), and 
material reuse and recycling (18 total) to reduce 
their waste. Other common approaches to 
pollution prevention included: management 
strategies such as use of waste audits and good 
housekeeping practices (15 total); raw material 
substitution (12 total); and source segregation (11 
total). Most industries used more than one 
strategy in reducing their wastes. The average 
was 2.9 strategies for large businesses, 2.8 for 
medium sized firms, and 2.6 for small firms. 
Vendors who applied were mostly those offering 
services in the area of treatment (not considered 
pollution prevention) and material reuse and 
recycling. 
We consider the awards program to be 
highly successful. It allows the state of Illinois to 
recognize industries and other organizations that 
are successfully implementing pollution 
prevention programs. This publicity has 
encouraged other companies to develop 
pollution prevention programs to the point 
where they too would be willing to share their 
successes with others in the state. In addition, 
the awards program has helped HWRIC to learn 
what pollution prevention techniques and 
technologies are working at Illinois facilities. 
This in tum has improved our technology 
transfer efforts to other similar companies. 
Obviously, this kind of program directly 
reaches or affects only a relatively small number 
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of hazardous waste generators in the state. Still, 
the number of applications submitted is 
increasing every year. The applications are 
increasingly sophisticated and reflect a variety of 
innovative techniques and technologies for 
reducing waste. This is an indication of the 
progress occurring in Illinois industry. 
There are many subtle effects from this 
kind of positive recognition program. One 
environmental manager told HWRIC 
representatives that his company was doing a 
number of things to reduce waste but the firm 
had never pulled them all together into a 
comprehensive program. The pollution 
prevention awards program prompted the 
environmental manager to describe his program 
in writing, formalize it, and in the next year of 
the awards program to submit an application. 
This company ended up with an excellent, 
comprehensive pollution prevention program 
that involved line workers as well as 
management. 
In another case, a company's 
environmental manager had not been able to 
convince upper management of the need to 
develop a pollution prevention program. When 
the Governor's Pollution Prevention Awards 
Program was announced, the firm's public 
relations and environmental departments teamed 
up. Together these staff members decided that 
public relations, as well as cost and 
environmental impact, were all reasons to 
develop a pollution prevention program for their 
company. These departments were able to 
convince management of the value of a pollution 
prevention program, and the company 
proceeded to implement one. 
Unfortunately, we rarely hear what the 
impact of various pollution prevention program 
components are on industries such as those 
highlighted in the cases above. Further, these 
types of impacts are difficult to quantify. One 
way to elicit information on companies' pollution 
prevention efforts is through an awards program 
like ours. Such a program can encourage 
companies already making pollution prevention 
efforts, and can stimulate those companies 
interested in initiating pollution prevention 
programs. Plus, a pollution prevention awards 
program conducted by a state agency can foster 
a more positive relationship between 
government and industry. 
E. Pollution Prevention Research 
Pollution prevention research focuses on 
specific technologies, techniques and policies for 
reducing or recycling waste, and attempts to 
quantify their effectiveness. These types of 
evaluations can help a particular company 
decide whether or not to implement a particular 
pollution prevention strategy. Successes can also 
be used by other companies to justify proposed 
projects using similar techniques. 
HWRIC allocates about $200,000 of our 
annual research budget to projects related to 
pollution prevention. About $100,000 of these 
funds is used to solicit an industrial match in 
our Reduction and Recycling Techniques (RRT) 
program. The objective of the RRT program is to 
encourage the development of technologies and 
techniques which will increase industrial 
efficiency, and lead to a decrease in the amount 
and toxicity of the waste produced. 
Some of the RRT projects funded in 
FY'91 are highlighted below. 
• 
• 
Teepak Corporation of Danville - Almost 
1000 jobs are threatened at this plant 
because of tightening environmental 
controls on their toxic air emissions and 
competition from foreign companies that 
do not have such controls. In a contract 
with Argonne National Laboratory, 
researchers are trying to develop a new 
technology to recover and reuse a 
particular toxic air contaminant of 
concern. If su~cessful, a lower volume 
of chemicals will be emitted to the air, 
and Teepak should realize significant 
savings. Teepak and HWRIC have been 
cofunding this work to date, and 
Argonne has also received funding from 
the Illinois Technology Challenge Fund 
to further work in this area. 
Graham Plating of Chicago - HWRIC's 
chemists and engineers are working 
cooperatively with Graham Plating to 
evaluate a technology (primarily a 
Vacuum Evaporative System) to 
eliminate almost all wastes from their 
electroplating lines (see Chapter 4). If 
successful, this technology could help 





P&H Plating of Chicago - The objectives 
of this project are to develop and 
implement an innovative recovery and 
recycling technology to eliminate 
cyanide and greatly reduce zinc in their 
electroplating wastes through in-process 
recycling. 
American Foundryman's Society of Des 
Plaines - This cooperative project focuses 
on the reuse of certain strategic waste 
foundry sands that are currently 
disposed of in landfills (see Chapter 4). 
Other projects we have funded related to 
foundry sand waste concerned the 
recovery of metals, making the 
remaining sands a non-hazardous waste. 
We have had a number of problems in 
doing research in the whole area of pollution 
prevention. One problem is that few 
experienced researchers are active in this area. 
While we have supported some good pollution 
prevention policy studies, proposals for studies 
dealing with particular pollution prevention 
technologies have, in general, not been of high 
quality. Those technology studies we have 
funded have often resulted in final reports of 
less than desirable quality. Thus, we often have 
to assist investigators with the design of a 
proposed study, and may also have to contribute 
a significant amount of work toward getting the 
final report from such a study published. 
Many true pollution prevention projects 
deal with specific processes or wastes, and often 
these can only be studied effectively within an 
industrial facility. Providing controls and good 
quality assurance data in this environment is 
almost impossible. Data generated can involve 
priority chemicals or processes. Still, all of our 
USEPA-funded Waste Reduction Innovative 
Technology Evaluation (WRITE) projects are 
quantifying pollution prevention technologies or 
techniques in five different companies, and the 
successes here may point the way to a more 
effective pollution prevention research program 
in the future. 
One of the prime differences in some of 
these projects is that we are quantifying the 
success of a project which is using an established 
technology or technique, but often in a new 
setting for the purpose of reducing the amount 
and toxicity of waste generated. We are using 
the Degree-of-Hazard (DOH) system (developed 
by Drs. Minear and Plewa of the UIUC Institute 
of Environmental Studies under HWRIC 
contracts) to look at the potential hazard of a 
waste stream before . and after a pollution 
prevention technique or technology is used. 
These data should be very useful in determining 
the toxicity reduction of various pollution 
prevention strategies. 
While the first few years of our program 
have not been highly successful, we are funding 
more good studies each year. The basic presence 
of our research program is attracting researchers 
to explore this area as one for future funding. 
Companies are exploring more projects that they 
might do in this area. As in many pollution 
prevention programs, we are just beginning to 
discover what really works or what could work 
with a change in perception and understanding. 
Success at this point entails receiving good 
proposals and initiating good research projects 
that explore various options for reducing 
pollution. The IT A staff, through their on-site 
technical assistance activities, often identify 
research priorities and can refer interested 
companies to our research program. As results 
of research studies are disseminated, and more 
companies explore implementing new 
technologies and techniques for pollution 
prevention, the real long term goal of our 
program will begin to be realized. 
F. Information Dissemination 
A key element in our Pollution 
Prevention Program is the dissemination of 
information relative to pollution prevention 
strategies, success stories, literature, case studies, 
manuals and other documents. Some of this 
information comes from our technical assistance 
efforts or sponsored research projects. In other 
cases we take significant information that others 
have generated, and revise it to make it most 
pertinent to Illinois generators. Sometimes this 
material is made available as fact sheets, 
technical notes, or brochures via our library and 
clearinghouse resources (see Chapter 6). 
Seminars and workshops are also an 
important component of HWRIC's pollution 
prevention program. Some of these are given at 
various locations throughout the state, and 
others are sponsored at our facility. In either 
case, these efforts allow us to reach a variety of 
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generators of waste within a short amount of 
time. 
The success of information transfer is 
usually difficult to evaluate. We rarely hear 
whether the material we sent out was useful or 
if it met the users' needs. Occasionally we get 
calls requesting more information about 
particular materials we have supplied, and in 
these cases we get a good idea of how particular 
materials are being used. We do know that each 
year our clearinghouse receives more requests 
for pollution prevention information. Statistics 
on materials distributed and users of our 
information resources are presented in Tables 6-3 
through 6-6. 
G. Education and Training 
The Illinois Toxic Pollution Prevention 
Act (TPP A) calls on HWRIC to establish courses 
and provide curricula and training for students 
and faculty. We have begun these and other 
related activities by working with some 
professors at the UIUC to explore materials that 
might be incorporated into existing courses that 
would promote the concepts of pollution 
prevention. 
We have also initiated a series of 
research contracts to better determine present 
waste management practices at institutions of 
higher learning and to explore ways that waste 
might be reduced or better managed (see 
Chapter 4). One of the projects we are funding 
is looking at present hurdles and problems that 
such institutions have in implementing waste 
reduction strategies. These early studies of 
present practices are necessary toward 
understanding what will be needed to 
implement pollution prevention. To illustrate 
the beginning level of many educational 
institutions, a number of those we have worked 
with have no one person in charge of overseeing 
waste handling. However, as we continue to 
work with various institutions on waste 
management issues, we are beginning to find 
avenues for providing training and education of 
faculty and students in better waste management 
practices and pollution prevention. 
Because education is such an important 
component of a developing pollution prevention 
ethic, in FY'92 we are proposing to hire an 
Environmental Education and Training Specialist. 
This person will expand and coordinate the 
Center's diverse training and educational 
programs and materials. To enhance our 
program and to work more closely with the 
UIUC, we submitted a proposal to USEP A to 
become a National Pollution Prevention Center 
for Curriculum Development and Dissemination. 
This was a joint effort with the Toxics Use 
Reduction Institute of the University of Lowell in 
Massachusetts, and the Georgia Tech Research 
Institute in Atlanta, Georgia. Our three 
organizations are presently working closely 
together through the National Roundtable of 
State Pollution Prevention Programs, and we 
have helped organize an educational section of 
the Roundtable. 
Although we did not receive this 
contract, the strategy developed in our proposal 
involves five transformative steps which can 





Increase general faculty awareness and 
interest in environmental considerations, 
Assist interested faculty in substituting 
the illustrations, home work and 
language of conventional curricula to 
increase environmental awareness, 
Assist interested faculty in modifying 
conventional methods and lessons to 
include environmental values and the 
role pollution prevention plays in 
environmental protection, 
4. Assist interested faculty in introducing 
new conceptual materials and skill-
building modules to include 
environmental processes, and 
5. Assist interested faculty in developing 
new courses and refocusing the 
objectives of the accredited curricula 
towards promoting pollution 
prevention/ sustainability. 
In the process of working on this 
proposal, a number of professors from various 
disciplines became interested in the concepts of 
pollution prevention and sustainable 
development, and showed a willingness to 
explore ways of incorporating these concepts 
into existing curricula. 
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If pollution prevention is to be truly 
effective and fully incorporated into industry as 
well as society in general, it is necessary that the 
concepts be introduced and integrated into a 
number of different educational curricula. For 
example, the roadblocks to implementing 
pollution prevention within an industrial facility 
may originate with the corporate manager, the 
plant manager, the corporate legal staff, the 
accounting department, the production engineer, 
the chemical engineer, or from elsewhere in the 
company. This indicates that pollution 
prevention concepts need to be incorporated into 
business programs, accounting departments, and 
law schools, as well as in the curricula of the 
engineering and science disciplines. We found 
a general interest in pollution prevention 
curricula at the UIUC. We are considering a 
long-term program of working with various 
faculty to begin the process of integrating 
pollution prevention into academic disciplines. 
Is is clear that simply providing curricula 
to professors will not assure that pollution 
prevention concepts are taught. Professors teach 
what they know and are comfortable with. If 
they do not believe in or fully understand the 
concepts, then just providing curricula will not 
assure that the subject is adequately covered. 
Promoting pollution prevention concepts within 
universities will involve generating faculty 
interest in the concepts, exploring ways that 
these new concepts can be integrated into the 
existing subject material, and then providing the 
technical material and resources necessary for 
case examples, homework problems, and 
curricula modules. 
H. Discussion 
The breadth and scope of pollution 
prevention as a concept is changing rapidly as 
our understanding increases of how pollution 
prevention ethics can be incorporated into our 
existing governmental and industrial structures. 
Although there is a strqng desire by Congress, 
USEPA, and state government organizations to 
measure success in terms of actual wastes 
reduced through pollution prevention programs, 
it is still too early in the developmental stages of 
the concept to do this on any significant scale. 
Although there are particular projects where we 
can show success and measure waste reduction, 
the overall impact of pollution prevention within 
the industrial sector is still unknown or can only 
be roughly estimated. 
Thomas and Miller (1991)21 have recently 
published a paper which describes potential uses 
and limitations to our nation's present hazardous 
waste database. We concluded that the present 
data being collected by regulatory agencies (e.g. 
the • Toxic Release Inventory data) are not 
adequate to measure the effectiveness of 
pollution prevention projects. Our nation does 
have available reported amounts of releases from 
industrial facilities, and thus it can be 
demonstrated in many cases that these toxic 
releases are being reduced. But whether these 
reductions are due to more accurate 
measurements, changes in production or 
products, waste reduction, or waste treatment (or 
the most likely scenario which is a combination 
of all of these) is largely unknown or 
unmeasured. At present most industries do not 
know the amount of waste generated by each of 
their production units and separate sources 
within their facilities. Without this information, 
a company cannot measure the success of an 
individual pollution prevention project. Even 
when a company is measuring the waste 
generated by individual processes, there is no 
requirement that this information be shared with 
government agencies. 
Even if the actual quantity of waste 
being reduced at an industrial facility by a 
pollution prevention strategy could be measured, 
we would still not know whether this reduction 
in volume or weight of waste actually translated 
into a reduction of toxicity of the waste and 
reduction of the risk to the public and 
environment. HWRIC's work in the 
development of the Degree-of-Hazard (OOH) 
system is a beginning to allow us to start making 
these measurements. 
Our approach to promoting pollution 
prevention to date has been to use a variety of 
strategies to reach a diverse audience. Our 
audience includes: 
• staff in various positions within an 
industrial facility (such as environmental 
manager, owner, corporate executives 
and lawyers, accountants, production 
engineers, chemical engineers, line 
workers, etc.); 
• state and local government; 
• the research community; 
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• environmental agencies; and 
• the public. 
The approaches that work best for each 
of these groups, or for any group of individuals 
within an organization, vary. Many times 
multiple approaches may be needed over a 
number of years before success in raising 
awareness, or the translation of awareness into 
action, actually occurs. We believe that 
HWRIC's multi-prong and flexible approach to 
promoting pollution prevention is working but 
the results are difficult to quantify. However, 
understanding and advances in the area of 
pollution prevention are occurring rapidly: As 
this trend continues, and as reporting 
requirements, technology transfer, and education 
efforts increase, our ability to measure progress 
in waste reduction should also increase. 
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Table 3-1 
Charges for Analytical Services 
I Organic Analyses I Per/Hr I 
Gas Chromatography $ 25 
Gas Chromatography /Ion Trap $ 40 
Gas Chromatography /Research Mass Spectroscopy $ 75 
Gas Chromatography/ Atomic Emission Detection (proposed) $ 45 
High Performance Liquid Chromatography $ 20 
Supercritical Fluid Chromatography /Mass Spectrometry $ 45 
Total Organic Carbon $10 
Microtox Screening $15 
High Performance Liquid Chromatography /Mass 
Spectrometry (proposed) $ 65 
I Inorganic Analyses I Per/Hr I 
Inductively Coupled Plasma/Mass Spectrometry $ 50 
Atomic Absorption Spectroscopy $ 20 
Ion Analysis (IC, Electrode, & FIA) $ 30 
Colorimetric Analysis (Spectroscopy & FIA) $ 25 
Liquid Scintillation Counting $ 25 
I Miscellaneous I Per/Hr I 




Distribution of Research Funds and Number of Projects by Type of Institution in FY'91 
Type of Institution Number of Projects Total Funding 
Funded Funded (Percent of Total) 
Universities 15 $387,705 (40.5%) 
Government 9 $263,074 (27 .5%) 
Industry/Consultants 7 $184,084 (19.2%) 
Program Support -- $ 67,737 ( 7 .1%) 
Table 4-2 
FY '91 RESEARCH PROJECTS 
CHARACTERIZATION AND ASSESSMENT 
TITLE P.I./ FY '91 
AFFILIATION DURATION 
(MONTHS) 
Characteristics of Atmospheric Sources of Toxic Volatile Organics Scheff/ 12 
University of 
Illinois 




ENVIRONMENTAL PROCESSES AND EFFECTS 
Groundwater Monitoring Network Design at Hazardous Waste Disposal V alocchi & Eheart/ 12 
Facilities under Conditions of Uncertainty University of 
Illinois 
Evaluation of Organic Compound Contamination in Soils and Aquifer Caughey/State Water 12 
Solids Survey 
Background Airborne Metal Concentration and PCB Monitoring at Crab Vermette & 10 
Orchard Wildlife Refuge Williams/State Water 
Survey 
Seasonal and Spatial Pattern Analysis of PCB Contamination of Fishes in Heidinger & 12 
Crab Orchard Lake Kohler/Southern 
Illinois University 
Table 4-2 
ENVIRONMENT AL PROCESSES AND EFFECTS 
TITLE P.I./ FY '91 
AFFILIATION DURATION 
(MONTHS) 
Ecotoxicological Evaluation of Area 9 Landfill at Crab Orchard National McKee/Southern 12 
Wildlife Refuge: Biological Impact and Residues Illinois University 
Development and Implementation of a Rapid Cost-Effective Protocol for Ross & 12 
the Bio-Monitoring of Toxicants from Illinois Landfill Sites B umett/N atural 
History Survey 
WASTE REDUCTION 
A Pilot Program for Small Academic Science Dept: Hazardous Materials Wesolowski/ 12 
and Government Regulations - An Impact Workshop Series Illinois Benedictine 
College 
Analytical Support for Waste Minimization in Illinois Warren/Research 12 
Triangle Institute 




TITLE P.I./ FY '91 
AFFILIATION DURATION 
(MONTHS) 
Feasibility of Utilizing Reclaimed Shell Material from Investment Casting Peters/ American 12 
Foundries Foundrymen' s 
Society 
Viscose Process Emissions Reduction McIntosh/ 12 
Argonne 
National Laboratory 
Determination, Implementation, and Evaluation of Laboratory Waste Ashbrook/ 12 
Minimization Opportunities University of Illinois 
Automated Database Tracking of Chemical Usage at the University of Abelson & Fisk/ 12 
Illinois at Urbana-Champaign University of Illinois 
Waste Paint Reduction and Disposal Options Study Warren & Baker/ 6 
Research Triangle 
Institute 
The Incorporation of the Degree of Hazard Ranking Minear & Plewa/ 12 




TITLE P.1./ FY '91 
AFFILIATION DURATION 
(MONTHS) 
Paint Waste Reduction and Disposal Options Study Sliwinski/ 6 
Research Associates 
Waste Management Survey of Illinois Higher Education Institutions O'Rourke/ 6 
Survey Research 
c:1 Laboratory 
Technology Transfer to Aid Pollution Lakner/Survey 6 
Prevention and Waste Management Research Laboratory 
Hazardous Waste Reduction: An Graham/Graham 12 
Integrated Approach to Alternative Plating Co. 
Technologies ' 
Brine Utilization Research Rebeck/Lonza Inc. 12 
TREATMENT, DISPOSAL, AND REMEDIATION 
Remediation of Hydrocarbon Contaminated Soils by Low Temperature Swanstrom & 9 




TREATMENT, DISPOSAL, AND REMEDIATION 
TITLE P.I./ FY '91 
AFFILIATION DURATION 
(MONTHS) 
A Demonstration of Hydraulic Fracturing to Facilitate Remediation Murdoch/ 6 
University of 
Cincinnati 
Field Scale Evaluation of Aquifer and Wastewater Cleanup Using a Mobile Peyton/State Water 12 
Oxidation Pilot Plant (MOPP): Phase II Survey 
Field Study of Transit Time Through Compacted Clays Cartwright/ 12 
State Geological 
Survey 
Strategies for Photochemical Treatment of Wastewaters Containing Larson/ 12 
Hazardous Organic Materials University of 
Illinois 
Enhancement of the Degradative Potential of Microbial Isolates Enriched Felsot, Dzantor, & 12 




TREATMENT, DISPOSAL, AND REMEDIATION 
TITLE P.L/ FY '91 
AFFILIATION DURATION 
(MONTHS) 
Improvements in the Solidification of Hazardous Inorganic Wastes by Bayasi & 12 
Silica Fume (Microsilica) Concrete Fuessle/Bradley 
University 
Biological Treatment of Wastewaters Containing Hazardous Organic Rittmann/ 12 
Compounds University of 
Illinois 
Use of Landfarming to Remediate Soil Felsot & Frank/ 12 
Contaminated with Pesticide Wastes Illinois Natural 





FY'91 Research Projects Development 
and Selection Schedule 
Tasks I Dates 
Prepare preproposal notification, preproposal 
solicitation, mailing labels, etc; includes priority setting Oct 1 - Oct 26 
meetings with HWRIC staff 
Mail preproposal notification Nov 1 
Mail preproposal solicitation Nov 12 
Prepare preproposal internal review forms; prepare 
proposal solicitation Nov 12 - Dec 14 
Preproposals due Dec 28 
Preproposal review by minimum of two HWRIC staff Jan 2 - Jan 25 
Compile review results Jan 28 - Feb 1 
Discuss preproposal review comments; decide on Feb 4 - Feb 8 
responses 
Preproposal response to researchers (with proposal 
solicitation, as applicable) Feb 11 - Feb 22 
Prepare for mid-year review of FY'91 projects Feb 25 - Mar 8 
FY'91 projects mid-year review Mar 11 - Mar 22 
Contact proposal peer reviewers; prepare proposal 
review forms Mar 25 - Apr 12 
Proposals due Mar29 
Reviews by minimum of two peer reviewers and two 
HWRIC staff Apr 1 - May 10 
Compile and discuss proposal review comments; decide 
on responses May 13 - May 24 
Letters to researchers; prepare contracts for FY'92 
projects May 27 - Jun 14 
















Industrial Waste Reduction: State Policy Options - Final Report P.A. 85-1196. 
David Thomas, Doug Maxeiner and Claudia Washburn, Illinois Hazardous 
Waste Research and Information Center; Lon Carlson and Walt Mikucki, 
Consultants; Rachel Baker and John Warren, Research Triangle Institute, and 
Elliott Zimmermann, Illinois Department of Energy and Natural Resources. 
September 1990. 
Treatability of Contaminated Ground Water and Aquifer Solids at "Town 
Gas" Sites, Using Photolytic Ozonation and Chemical In Situ Reclamation. 
Gary R. Peyton, Mary H. LeFaivre and Michelle A. Smith, Illinois State Water 
Survey. August 1990. 
Guidelines and Methods for Conducting Property Transfer Site Histories. 
Craig E. Colten and Diane Mulville-Friel, Illinois State Museum. September 
1990. 3rd reprinting, May 1991. HWRIC price::. $10.00 
Pollutant Transport to Lake Calumet and Adjacent Wetlands and an 
Overview of Regional Hydrology. William P. Fitzpatrick and Nani G. 
Bhowmik, Illinois State Water Survey. September 1990. 
Investigation of the Hydraulic Effects of Deep-Well Injection of Industrial 
Wastes. Edward Mehnert, Craig R. Gendron, and Ross D. Brower, Illinois 
State Geological Survey. 1990. (Also State Geological Survey Report EG 135) 
Amendment: Assessment of Ecotoxicological Hazard of Waukegan Harbor 
Sediments. J. Bruno Risatti, Illinois State Geological Survey, and Philippe Ross 
and LouAnn C. Burnett, Illinois Natural History Survey. October 1990. 
Assessment of Problems Associated with Landfilling or Land Application of 
Pesticide Waste and Feasibility of Cleanup by Microbiological Degradation. 
Allan Felsot, E. Kudjo Dzantor and Laurie Case, Illinois Natural History 
Survey, and Rex Liebl, Department of Agronomy, University of Illinois. 
November 1990. 
Geochemical Interactions of Two Deep-Well Injected Wastes with 
Geological Formations: Long-Term Laboratory Studies. William R. Roy, 
Beverly Seyler, John D. Steele, Duane M. Moore and Ivan Krapac, Illinois State 
Geological Survey. February 1991. {Extension of study covered in RR-032} 
(Also State Geological Survey Report EG 137) 
Preliminary Evaluation of the Risk of Accidental Spills of Hazardous 
Materials in Illinois Waterways. Misganaw Demissie and Laura Keefer, 
Illinois State Water Survey. April 1991. 
Alternatives for Measuring Hazardous Waste Reduction. Rachel D. Baker, 
Richard W. Dunford and John L. Warren, Research Triangle Institute. April 
1991. 
Documentation of the Illinois Spills Database for the "Preliminary 
Evaluation of the Risk of Accidental Spills of Hazardous Materials in 
Illinois Waterways" Project. Laura L. Keefer and Misganaw Demissie, Illinois 
State Water Survey. April 1991. 
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'92 
CHARACTERIZATION AND ASSESSMENT 
TITLE P.I./ 
AFFILIATION 
Measurements of Indoor Toxic VOC Concentrations Sweet & 
Attributed to the Residential Storage of Household Vermette/State 
Hazardous Waste Water Survey 
ENVIRONMENTAL PROCESSES AND EFFECTS 
Speciation and Mobilization of Toxic Heavy Metal Niederhoffer & 




Impact of Fly Ash Disposal on Plant Development Rayburn/ 
University of 
Illinois 
TREATMENT, DISPOSAL, AND REMEDIATION 
Recovery and Recycle of Metals from Industrial Anderson/ 
Wastewater by Adsorption onto Fe-Coated Carbon Illinois 
Institute of 
Technology 
An Investigation of Column Flotation Technologies FitzPatrick/ 
for the Pretreatment and Volume Reduction of Fine Northwestern 











TITLE P.1./ PROJECT 
AFFILIATION DURATION 
(MONTHS) 





Categorizing Major Waste Streams in Foundries Twarog/ American 24 
Foundrymen' s 
Society, Inc 
Development and Pilot Demonstration of a Peters/ 12 
Computerized Bar-Code Based Waste Tracking System Argonne 
for Waste Minimization at Argonne National National 
Laboratory Laboratory 
RISK ASSESSMENT & POLICY ANALYSIS 





FY '91 PROJECTS CONTINUING INTO FY '92 
CHARACTERIZATION AND ASSESSMENT 
TITLE P.I./ 
AFFILIATION 
Characteristics of Atmospheric Sources of Toxic Volatile Organics Scheff/ 
University of 
Illinois 
Atmospheric Emission and Deposition of Agricultural Pesticides Williams & 
Sweet/State Water 
Survey 
ENVIRONMENTAL PROCESSES AND EFFECTS 
Evaluation of Organic Compound Contamination in Soils and Aquifer Solids Caughey/State Water 
Survey 
Background Airborne Metal Concentration and PCB Monitoring at Crab Vermette & 
Orchard Wildlife Refuge Williams/State Water 
Survey 
WASTE REDUCTION 
Determination, Implementation, and Evaluation of Laboratory Waste Ashbrook/ 
Minimization Opportunities University of Illinois 
Automated Database Tracking of Chemical Usage at the Abelson & Fisk/ 













TITLE P.I./ FY '92 
AFFILIATION DURATION 
(MONTHS) 
Waste Paint Reduction and Disposal Options Study Warren & Baker/ 6 
Research Triangle 
Institute 
Paint Waste Reduction and Disposal Options Study Sliwinski/ 6 
~ Research 
Associates 




Technology Transfer to Aid Pollution Lakner/Survey 6 
Prevention and Waste Management Research 
Laboratory 
Hazardous Waste Reduction: An Graham/Graham 12 
Integrated Approach to Alternative Plating Co. 
Technologies 
Brine Utilization Research Rebeck/Lonza Inc. 3 
Table 4-6 
TREATMENT, DISPOSAL, AND REMEDIATION 
TITLE P.I./ FY '92 
AFFILIATION DURATION 
(MONTHS) 
Field Scale Evaluation of Aquifer and Wastewater Cleanup Using a Mobile Peyton/State Water 9 
Oxidation Pilot Plant (MOPP): Phase II Survey 
Field Study of Transit Time Through Compacted Clays Cartwright/ 6 
State Geological 
Survey 
Strategies for Photochemical Treatment of Wastewaters Containing Larson/ 12 
Hazardous Organic Materials University of 
Illinois 
Enhancement of the Degradative Potential of Microbial Isolates Enriched Felsot, Dzantor, & 6 




Improvements in the Solidification of Hazardous Inorganic Wastes by Silica Bayasi & Fuessle/ 4 




TREATMENT, DISPOSAL, AND REMEDIATION 
TITLE P.1./ 
AFFILIATION 
Biological Treatment of Wastewaters Containing Hazardous Organic Rittmann/ 
Compounds University of 
Illinois 
Use of Landfarming to Remediate Soil Felsot & Frank/ 
Contaminated with Pesticide Wastes Illinois Natural 
History Survey & 
Environmental 
Engineering 
A Demonstration of Hydraulic Murdoch/ 










Objectives of HWRIC's Data Management Program 
1) Develop a Hazardous Waste Database for Illinois 
* Obtain waste management data files from government agencies and 
publications. 
* Obtain current information on toxicity and environmental effects 
of wastes and constituents. 
* Geocode locations of waste sites and activities. 
* Obtain environmental information on relationships between waste 
sites and affected media (air, land and water). 
2) Use Database to Address Hazardous Waste Issues 
* Assess the amounts and types of waste generated, treated, stored 
and disposed of in Illinois. 
* Provide data to state and local agencies, decision-makers, 
industry and the public. 
* Project trends of types and amounts of waste expected from level 
of activity indicators. 
* Identify potential environmental and health risks from predicted 
exposure to toxic chemicals. 
* Provide detailed information on the chemical properties, disposal 
methods, safety, and regulatory status of specific wastes. 
* Produce maps of waste activities and related environmental 
factors using GIS software. 
3) HWRIC EDP Support 
* Evaluate and advise on selection of hardware and software. 
* Help maintain hardware and provide software user support. 
* Specialized programming for accounting, personnel, 





Special Waste Disposal Applications/Il.EP A 
Comprehensive Inventory of Special Waste 
Handlers/Il.EP A 
Manifest History/ Il.EP A 
Annual Hazardous Waste Reports/ II.EPA 
Water Quality Standards/II.EPA 




Toxic Release Inventory /USEP A 
Surface Impoundment Assessment/USEP A 
National Survey of Hazardous Waste 
Generators/RT! 
National Survey of Hazardous Waste TSDR 
Facilities /RTI 
Chicago Metropolitan Sanitary Sewer District/ 
GCMWRD 
Dun's Market Identifiers/ Dun and Bradstreet 
Inventory of Land-based Disposal Sites/ 
HWR1C and State Geological Survey 
Spills on Major Illinois Waterways/ HWRIC 
and State Water Survey 
Table 5-2 
HWRIC's Database Files 
Years Description 
1984-1987 Submitted by TSD facilities for permit to receive special wastes; includes 
information on quantities, types and characteristics 
1984-1987 State-regulated generators, transporters and TSD facilities 
1982-1987 Record of chain-of-custody of special wastes from source to disposal; identifies 
handlers, quantities, and types of waste 
1982-1987 Reports of RCRA-hazardous waste sources, amounts, handling and disposal 
1984,1987 Criteria for assessing drinking water quality and standards for general use 
1984-1986 Water quality data from groundwater and surface water monitoring at RCRA 
sites 
1984,1987 Site information and reporting requirements for disposal sites required to monitor 
local groundwater quality 
1984,1986 Hazardous waste generator and TSD facility information; includes waste type, 
handling, and transportation data 
1984,1986 Information on uncontrolled hazardous waste sites that may qualify for 
and 1988 "Superfund" cleanup 
1987-1989 Compilation of chemical releases to air, land and water 
1984 1978 inventory of industrial, municipal, agricultural, mining, and oil and gas 
ponds 
1986 Survey data from Illinois' hazardous waste generators; includes types, quantities, 
and disposal methods of waste produced 
1986 Survey data from Illinois' hazardous waste TSDR facilities; includes types, 
quantities and disposal methods 
1984 List of facilities that discharge waste into Chicago's sanitary sewer system; 
includes location and activity information 
Illinois businesses listed with Dun and Bradstreet; includes address and activity 
1988 Historical inventory (1900 - present) of Illinois landfills and other land disposal 
facilities with emphasis on location, status and type of materials 
1990 Historical inventory of spills on Mississippi, Illinois and Chicago rivers and 
Illinois shoreline of Lake Michigan 
Table 5-3 
Requests for Information in FY'91 
With the April resignation of the Data Management Specialist who responded to 
the property information requests, this particular service was largely suspended. Other 
types of requests are still being handled. In FY'91, a total of 164 requests from around 
the state came to the Data Management Program. The requests are noted by county 
below. 
Data Management Requests by County 
Champaign .................... 1 Massac ....................... 2 
Cook ....................... 112 Peoria ........................ 1 
DeKalb ....................... 1 St. Clair ....................... 1 
DuPage ...................... 27 Sangamon ..................... 9 
Kane ......................... 3 Will .......................... 1 
Lake ......................... 6 
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Table 6-1 
HWRIC LIBRARY POLICY 
The HWRIC Library is a resource of the Center's Information 
Services Program, and exists to support the work of all the Center's 
programs: Administration, Data Management, Industrial and Technical 
Assistance, Information Services, Laboratory Services, Pollution Prevention, 
and Research. 
Since the library materials (books, documents, journals and 
audio/visual resources) support the work of HWRIC staff, the library 
collection does not circulate outside the Center. 
However, in accordance with membership in the Lincoln Trail 
Libraries System and professional library cooperation standards, interlibrary 
loan requests made via American Library Association (ALA) approved 
formats are honored. 
Material may also be loaned to HWRIC-supported investigators, staff 
of other Department of Energy and Natural Resources divisions, and other 
researchers at the Librarian's and Director's discretion. 
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Table 6-2 
HWRIC LIBRARY STATISTICS 
FISCAL YEAR 1991 
Collection Development 
Number of items in collection at end of FY 




Pollution prevention articles: 
Maps: 
TOTAL: 
Items added during FY 




Pollution prevention articles: 
Maps: 
TOTAL: 















Books, reports withdrawn: 13 
Periodical subscriptions cancelled, or gifts no longer received: 12 
Periodicals routed to staff: 190 
@Average number of items charged out to staff each month: 289 
Interlibrary Loans (I.L.L.) 
Items lent: 51 
Items borrowed: 36 
Article copies requested via I.L.L.: 148 
@Articles copied at UIUC libraries: 228 
Reference Services 
HWRIC queries: 126 Faxes sent: 14 
Outside queries: 93 Faxes received: 6 
Subject bibliographies produced: 26 
Online searches 
DIALOG databases 21 
CARL uncover (UIUC+ journals) 16 
Ill. Legislative Info. System 16 
USEPA Poll. Prev. Info. Exchange 6 
Natl. Library of Medicine databases 5 
*(video and audio tapes, and slides) 
@ Tallies begun in August, so 11-month figures 
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Amer. Chem. Soc. STN 1 
GRCDA Solid Waste Info. 1 
USEPA Pesticide Info. 1 
USEPA CRADA 1 
TOTAL: 68 
SUBJECT BIBLIOGRAPHIES PRODUCED IN FY'91 
BY HWRIC LIBRARY 
• Computer topics • PCBs and dioxins 
• Environmental studies • Pesticides 
• Groundwater • Property 
• Groundwater monitoring • Remediation techniques 
• Hazardous waste laws • Risk 
• Household hazardous waste • Safety (audio/visual materials) 
• Illinois air pollution • Siting hazardous waste facilities 
• Incineration • Small quantity generators 
• Laboratory topics • Solid waste management 
• Lake Calumet • Solvent alternatives 
• Medical waste • Transportation 
• Metals • Underground storage tanks 
Table 6-3 
• Metals recycling • Waste reduction/pollution prevention 
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SAMPLING OF CLEARINGHOUSE REQUESTS FROM 
MORE RURAL AREAS OF ILLINOIS, FY'91 
Requester 
Carlisle Syntec Systems 
Fire Protection District (for display at mall) 
Ill. Dept. of Agric., Animal Disease Lab 
Massac Environmental Technician 
Mokena City Council 
Moweaqua School District 
Rock River Valley Journal 












Publications Produced by the 
Information Services Program FY '91 
Administrative Publications 
Table 6-5 
1991. Illinois Hazardous Waste Research and Information Center Annual 
Report. July 1, 1989 June 30, 1990. Champaign, IL: HWRIC. (AD90-017) 
Komadina, Christina. 1991. The HWRIC Mailing Outreach Database 
(MOD) User's Reference. Champaign, IL: HWRIC. (AD91-018) 
Technical Publications 
Kraybill, Daniel D. 1990. Illinois Small Quantity Generator's Manual: How 
to Comply Effectively with State and Federal Regulations. Third edition. 
Champaign, IL: HWRIC. (TN90-017) 
Kraybill, Daniel D. and Alisa Wickliff. 1991. Used Lead-Acid Batteries: 
Management Tips. (one in a planned series of Pollution Prevention 
Updates). Champaign, IL: HWRIC. (TN91-018) 
Public Affairs Publications 
1990. Illinois Hazardous Waste Research and Information Center (4-fold 
brochure). 1990 revision. Champaign, IL: HWRIC. (PA90-012) 
1990. The Hazardous Materials Laboratory, Illinois Hazardous Waste 
Research and Information Center: Technology, Research, Information. 
1990 revision. Champaign, IL: HWRIC. (PA90-013) 
1990. The Hazardous Materials Laboratory Self-Guided Tour. Champaign, 
IL: HWRIC. (PA90-014) 
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Table 6-6 
FY'91 SEMINARS AND WORKSHOPS UTILIZING ISP SUPPORT 
HML Open House - October 19, 1990. The Information Services Program hosted an informal 
HML Open House for family, friends and colleagues. Approximately 200 guests were given 
tours of the HML and served with refreshments. 
Perkin Elmer Workshop - November 7 & 8, 1990. A workshop focusing on the environmental 
applications of the Inductively Coupled Mass Spectrometer (ICP-MS) sponsored by Perkin-
Elmer Inc was held at the HML with eight visiting scientists from the Midwest attending. The 
ICP-MS is a highly sensitive instrument used for the analysis of ultra trace amounts of metals 
in various types of samples. 
Midwest Regional Supercritical Fluid Chromatography (SFC) User's Group Workshop -
December 11, 1990. Dionex Corp hosted the Fall meeting of the Midwest Regional 
Supercritical Fluid Chromatography (SFC) Users' Group in the HML conference room. This 
group meets about three times per year to discuss advances and new applications in SFC. Dr 
John Camaham of Northern Illinois University was the featured speaker. SFC applications to 
hazardous waste and other environmental analyses have been explored on HWRIC's system in 
the HML. 
TNT Red Water Treatment and Analysis - December 13, 1990. Speakers from three US Army 
agencies, two universities and two private corporations made presentations on various aspects 
of analytical methods development for wet air oxidation treatment research on TNT 
wastewater. 
Illinois Department of Transportation (IDOT) Training Seminar - March 18 & 19, 1991. 
Staff members from the Illinois Department of Public Health (IDPH) and HWRIC provided 
training to IDOT regional hazardous materials managers in hazard communication, compliance 
with hazardous waste regulations, and pollution prevention techniques. 
Cost Accounting for Improved Resource Management -April 23, 1991. HWRIC's ITA staff 
and a Detroit-based engineering firm, Waste Advantage, Inc., hosted a seminar to help 
industries better identify cost-effective pollution prevention opportunities. Guidance was 
given on how to calculate the true cost of waste generation, which is one of the most crucial 
factors in implementing successful pollution prevention programs. 
Illinois Power Company Pollution Prevention Training Seminar - April 24, 1991. 
Representatives from Illinois Power Company attended a one-day training seminar on 
pollution prevention at the HML. Dr. Bob Pojasek of Geraghty & Miller, Inc. provided 
information including regulatory requirements, pollution prevention strategies, implementation 
and evaluation of pollution prevention activities and how to determine the true costs of waste 
generation for pollution prevention activities. 
Hazardous Materials and Waste Management Workshop - May 31, 1991. HWRIC hosted a 
workshop to discuss waste management issues for Illinois institutions of higher education. 
Representatives from Illinois Environmental Protection Agency (IEPA), Illinois Department of 
Energy and Natural Resources Office of Solid Waste and Renewable Resources (OSWRR), and 
the U.S. Occupational Safety and Health Administration (OSHA) discussed compliance with 
the current regulations regarding waste collection and disposal practices and development of 
the newly required chemical hygiene plans. 
89 
A SAMPLING OF THE 1734 VISITORS TO 
THE HML in FY'91 
Agency 
Argonne National Laboratories 
Bradley University 
Caterpillar, Inc. 
Chicago Academy of Sciences 
Citizens for a Better Environment 
Geraghty & Miller 
Illinois Department of Transportation 
Illinois Governor's Science Advisory Council 
Illinois Institute of Technology 
Michigan Department of Natural Resources 
Northern Illinois University 
Rio de Janeiro State University 
Sierra Club 
South Chicago Legal Clinic 
Southern Illinois University 
University of California (UCLA) 
University of Maryland 
University of Minnesota 
U.S. Army Toxic & Hazardous Materials 
Agency (USATHAMA) 
U.S. Department of Agriculture 
U.S. Environmental Protection Agency 
U.S. Environmental Protection Agency 
Waste Management, Inc. 



















Los Angeles, CA 
Baltimore, MD 
Minneapolis, MN 
Aberdeen Proving Grounds, MD 
several Illinois offices 
Ada, OK 
Cincinnati, OH 
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Fiscal Year 
Figure 4-1 
Arlington Heights and Schaumburg 
Waste reduction in electroplating industry 
Dupage County 
Hydrualic fracturing for 
ground water remediation 
Bloomington 




Thermal & oxidation treatment 
of town gas site 
East St. Louis 





Biological treatment of leachate 
Calumet/Southeast Chicago 
• Air quality monitcring 
• Surface water contamination 
--,._-- University Park 
Waste reduction in 
printing 
Chanute Air Force Base 
Treatment of contaminated soil 
Champaign 
• Household hllZllrdous waste 
collection and survey 
• Herbicide emissions 
• Pesticide remediation 
Urbana 
Biomonitoring of toxicants 
Crab Orchard National Wildlife 
• PCB's in biota 
• Air quality monitoring 
Summary of HWRIC-Sponsored Research Projects, 











Examples of HWRIC library Book Records for 
Pollution Prevention Items from the 
WRIB, Wesolowski, and North Carolina Bibliographies 
MANAGING AND RECYCLING SOLVENTS IN THE FURNITURE 
INDUSTRY / Kohl, Jeremy, et al. -- Raleigh, NC: 
Industrial Extension Service, School of Engineering, 
North Carolina State University, 1986. 
vii, 116 p. ill., 1 map; 28 cm. 
1. Solvents. 2. Furniture industry--Waste 
reduction. 3. Waste Reduction Information 
Bibliography-WRIB. 4. N. Carolina Pollution 
Prevention Bibliography-NC. 
Includes bibliographical references. 
(SEE ALSO WRIB 205; WRIB 336; 
WRIB 14 (p.25-26); NC 25:6 (p.63)) 
HANDBOOK FOR ANALYTICAL QUALITY CONTROL IN WATER AND 
WASTEWATER LABORATORIES / USEPA Environmental 
Monitoring and Support Lab. -- Springfield, VA: 
National Technical Information Service (NTIS), 1979. 
163 p. (in various pagings) : ill. ; 28 cm. 
1. Water--Analysis. 2. Water quality management. 
3. W. Wesolowski Bibliography-W. 
"EPA 600/4-79-019" 
(SEE ALSO W #15) 
CONTROL OF VOLATILE ORGANIC EMISSIONS FROM SOLVENT METAL 
CLEANING / Environmental Protection Agency, Office 
of Air Waste Management, Office of Air Quality 
Planning and Standards. -- Springfield, VA: National 
Technical Information Service (NTIS), 1977. 
257 p. in various pagings : ill. ; 28 cm. 
(OAQPS guidelines; OAQPS no. 1.2-079) 
1. Solvents--Waste reduction. 2. Air--Pollution. 
3. Metal finishing--Waste reduction. 4. N. 
Carolina Pollution Prevention Bibliography-NC. 
"EPA-450/2-77-022" 
Includes references. 
(SEE ALSO NC 34,35:266, p.134) 
Figure 6-1 
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SEARCHMAGIC/HML LIBRARY DISPLAYS 
A) 
!. HML Books 
i HML Magazines 























Subject (sl: _________________________ . 
Tit le: ___________________________ _ 
!.! !.-. ::.!. move, .!!!! paste, ~ uodo, ~ jwnp, ~ se,.rch, !.! 1...,,µ, \ 
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KEY 
A) Introductory Screen 
B) Keyword List (with select bar shown) 








NICKEL RECOVERY FROM ELECTROPLATING RINSEWATERS BY 
ELECTROOIALYSIS / Eisenmann, John L. / U.S. 
Environmental Protection Agency, Industrial 
Environmental Research Laboratory, Center for 
Environmental Research Informat.ion. --
Springfield, VA: National Technical 
Information Service (NTIS), 1981. 
(SEE ALSO: NC 34,35:25, p. 114) 
REMOVAL ANO RECOVERY OF FLUOBORATES ANO METAL IONS 
FROM ELECTROPLATING WASTEWATER / U.S. 
Environmental Protection Agency, Hazardous 
Waste Engineering Research Laboratory. 
Springfield, VA: National Technical 
Information Service (NTIS), 1985. 
(SEE ALSO: NC 34,35:222 p. 131) 
subject (sl: electrodlalysls _________________ _ 
Author: 
li ~ ~ !!2!!!. ~ ~ move, ± expand, .:, remove, !.!5. quit 
Clearinghouse Topical Categories 
* Agriculture * PCBs 
* Asbestos * Pesticides 
* Chemicals * Pollution Prevention 
* Environmental Laws * Radioactive Waste 
* General overviews * Recycling 
* Groundwater * School materials 
* Household Hazardous Waste * Small Quantity Generators 
* Industry-specific Info. * Title Ill 
* Laboratories * Toxicology 
* Materials Exchange * Treatment, Storage, Disposal 
* OSHA * Underground Storage Tanks 
Figure 6-3 
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B) Items distributed by category, 
smaller percentages 
AQr:l.c. OSHA TSD 
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Figure 6 








0.3% 0.2% 0.1% 
:en Other 
Sta.ta Govt. a :Cndividue.ls Local Govt. a Conf. a Trade Assoc. a 
Total Clearinghouse Requester Types, FY '91: 
Industry: 638 44.5% 
State Govt.: 282 19.7% 
Educators: 184 12.8% 
Individuals: 112 7.8% 
Federal Govt.: 78 5.4% 
Local Govt.: 75 5.2% 
Public Int. Grps.: 30 2.1% 
*Conferences: 27 1. 9% 
Media: 5 0.3% 
@Trade Assoc.: 3 0.2% 
Other (church) : 1 0.1% 
TOTAL: 1435 
* not very reliable statistic, staff compliance with tallying for this type not high 
@ see also industry -- many trade assoc. tallied as industry 
Figure 6-5 
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MAILING OUTREACH DATABASE 
DISPLAY SCREENS 
11 : move hlghllght, <Letter>: quk:k select, Enter: select hlghllghted action 
INTRODUCTORY SCREEN WITH USER OPTIONS. 
SAMPLE RECORD SELECTION SCREEN WHEN SORTED BY CHOOSING 
COMPANY NAME AND ENTERING T FOR ALPHA SORT. 
5elect a record and press Enter to DISPLAY tt. 
Neff Ruth Tennessee Safe Nashvllle TN 37219 
Smtth Benjamin Tennessee Safe Nashvllle TN 37219 
Adams V Tennessee Techn COOkevllle TN 38505 
Hyfantls George Tennessee Valle Knoxville TN 37902 
Mummert Phlllp Tennessee Valle Knoxville TN 37902 
Pearse Wllllam Tennessee Valle Knoxville TN 37902 
McIntyre Charlie Tennessee Valle Chattanooga TN 37402-2801 
Garland Patricia Texas Water com Austin TX 78711-3087 
seymour Prlscllla Texas Water com Austin TX 78711-3087 
Beardsley Daryl The carriage Ho cambrldge MA 02139 
The center for Chicago IL 60601-2202 
Thompson CP The Chester Eng Ptttsburgh PA 15225 
Musgrove Daniel The Clorox comp Pleasanton CA 94588 
cooper Richard The COOperfund Oak Brook IL 60521 
WIiiiford Glen The Dow Chemical Midland Ml 48640 
Baker David The llllnols CO Chicago IL 60601 
Home End: move highlight, PgUp: other page, <Letter>: locate 
Figure 6-6 
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MAILING OUTREACH DATABASE 
DISPLAY SCREENS (CONT'D) 
Date Entered: I I 
Mr./Ms./Dr JProf./Honorable/etc: 
Last Name: Hyfantls 
Thie : Director 
DISPLAY PERSON INFORMATION 
Updated By: kn 
Dr 








: Tennessee Valley Authority 
: Technical Assistance Program 








Last Updated: 02/27/91 
Mlddle lnlt: P. 
Ph.D/Jr./M.DJetc: 
On campus (YIN): N 
State: TN Zip: 37902-1133 
Phone #2: 615/632-1000 (fax) 
Peer Rev003 
DISPLAY PERSON INFORMATION RECORD 
OUTPUT SELECTION AND SEARCH CONDITION SCREENS 
*Company 
On campus (Y/N or blank) Zip Code 
*Function Name *Group Name LEG STAFF 
j l : move highlight, F8: last selection, FIO: list 
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Figure 6-6 
ITA Technical Assistance by Type of Groups Assisted, FY'91 
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Household Hazardous Waste 
WRASIPIES 
Governors' Pollution Prevention Awards 
Other, miscellaneous 





Underground Storage Tanks 
Worker Right-to-Know 
Responsible Property Transfer Act 
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ITA Technical Assistance by Actions Taken, FY'91 
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Appendix A. FY '91 Research Projects 
Seasonal and Spalial Pattern Analysis of PCB Contaminalion of Fishes in Crab Orchard Lak•-"'~i":J} 
Heidinger and Kohler, Southern Illinois University at Carbondale. ;'f,, 
Work assessing PCB concentrations in fish taken from Crab Orchard Lake began in 1987. Fall ai, • 
spring contaminant levels were the focus of two previous HWRIC studies. This project examine's 
contaminant levels in samples taken during the summer spawning months. This study provides 
information on seasonal, spatial and species-related concentrations of PCBs in fish from Crab Orchard•· 
Lake. Early analysis of the data indicate PCB levels reach their peak in the spring and their minimum 
in summer after spawning activities. This fact can be directly correlated to the fat content of the fish 
which is an area in fish and other animals where PCBs are stored. The final report for this long term 
survey will be available in December, 1991. 
Field Scale Evaluation of Aquifer & Wastewater Cleanup Using a Mobile Oxidation Pilot Plant 
(MOPP): Phase II, by Peyton, State Water Survey. 
Phase I of this project was the assembly and initial testing of the mobile unit. Phase II continues 
the testing of the equipment using contaminated samples obtained from sites in Illinois. In the Winter 
of 1990 the unit was moved to a site to field test its waste treatment capabilities. The final report, 
including an evaluation of the costs and effectiveness of this technology, will be available in March 1992. 
Characteristics of Atmospheric Sources of Toxic Volatile Organics, by Scheff, University of Illinois at 
Chicago. 
A source-receptor dispersion model has been developed that uses the data collected from the 
measurement of atmospheric pollutants from known sources and follows their progression through a 
limited space. This continuing project will further refine the model and test its results with data from 
coke plants, an incinerator, a landfill, and commerical garages in Chicago. This project will be completed 
in June 1992. 
Development and Implementation of a Rapid Cost-Effective Protocol for the· Bio-Monitoring of 
Toxicants from Illinois Landfill Sites, by Ross and Burnett, Illinois Natural History Survey. 
The development of a battery of bioassays to efficiently screen large numbers of environmental 
samples is the focus of this three-year project. The biological screening protocol being developed is two-
pronged: on-site multimedia sample collection, coupled with a suite of rapid, cost-effective toxicity tests 
representing several levels of the food chain. Use of this protocol for toxicity screening, accompanying 
or preceding chemical analysis, can help direct the site evaluation process by gauging the toxic potential 
of a large number of multimedia samples. The final report will be available in Fall 1991. 
The Incorporation of the Degree of Hazard Ranking System into the Illinois/EPA WRITE Program, by 
Minear and Plewa, University of Illinois. 
This project is a continuation of the research that developed and refined the degree of hazard 
ranking methodology for Illinois industrial waste streams. The research will use the degree of hazard 
system to determine the reduction in toxicity that results from the use of the five technologies being 
evaluated under the Illinois/USEPA Waste Reduction Innovative Technology Evaluation (WRITE) 
Program. The WRITE Program, USEP A-funded with matching project support from the state of Illinois, 
is a national research demonstration program to evaluate the use and effectiveness of pollution prevention 
technologies in the industrial sector. The degree of hazard ranking system is being used to evaluate 
volume and toxicity reductions achieved through implementing waste reduction technologies in printing, 
electroplating and metal fabricating. 
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Evaluation of Organic Compound Contamination in Soils and Aquifer Solids, by Caughey, State Water 
Survey. 
This project's objective is to characterize the organic matter content in both clean and contaminated 
aquifer solids by adapting and applying supercritical fluid extraction and other routine analytical and 
geochemical methods for use in their analysis. The resulting data will help to explain and predict the fate 
of subsurface contaminants. The new, more reliable analytical methods will make it possible to assess the 
level of contamination and the effectiveness of cleanup efforts during and upon completion of remediation 
processes. A final report detailing this work will be available in June 1992. 
Biological Treatment of Wastewaters Containing Hazardous Organic Compounds, by Rittmann, 
University of Illinois. 
Several volatile organic compounds found in sewage, industrial wastewaters and landfill leachates 
will be studied to determine the mechanisms occurring during their biotransformation. The researchers 
will also examine an innovative approach for enhancing biological treatment using reductive 
dechlorination. If successful, the project will result in significant improvements to standard biological 
treatment methods for certain wastes. A final report will be ready in December 1991. 
Field Study of Transit Time Through Compacted Clays, by Cartwright, State Geological Survey. 
This continuing project will collect data to determine transit times for water and tracer movement 
through a full-scale soil liner. Field data will be used to test the accuracy of the methods and the models 
used to predict transit times and to ascertain the overall performance of the clay liner. A final report of 
this 5 year study will be published in Spring 1992. 
Groundwater Monitoring Network Design at Hazardous Waste Disposal Facilities under Conditions 
of Uncertainty, by Valocchi and Eheart, University of Illinois. 
A method has been developed for designing groundwater monitoring networks that accurately 
and efficiently detect contaminants. The method uses a simulation model of contaminant transport 
coupled with a facility location model to select the sites for wells that will maximize the probability of 
detection of contamination while minimizing the number of wells. The goal of monitoring network design 
is to reduce the uncertainties in waste disposal/ groundwater monitoring systems without installing 
excessive numbers of wells. The expected publication date for this final report is December 1991. 
Strategies for Photochemical Treatment of W astewaters Containing Hazardous Organic Materials, by 
Larson, University of Illinois. 
This project's objective is to investigate the effectiveness of photosensitizers for treatment of 
polluted waters containing a variety of common organic contaminants. If this technique proves successful, 
it would be the basis for a useful and relatively inexpensive water treatment process. The work will 
continue through FY '92 during which time several actual wastes will be used to test the ability of the 
photosensitizer to treat or decompose the contaminants. 
Atmospheric Emission and Deposition of Agricultural Pesticides, by Williams and Sweet, State Water 
Survey. 
The objective of this work is to determine the magnitude of pesticide fluxes from agricultural 
fields into the atmosphere and the magnitude of return fluxes by wet and dry deposition. This project 
will: 1) determine the seasonal ambient background levels of widely used pesticides in Illinois, 2) measure 
the corresponding pesticide concentrations in rainwater, 3) determine the partitioning of the ambient 
pesticide into volatile and atmospheric aerosol components, 4) measure the emission and dry deposition 
velocities of two widely used pesticides, and 5) measure the concentrations of the two pesticides over an 
experimental field under normal farm activity. The results will be an indication of the risk that these 
pesticides pose to human health and the environment. The project will be completed at the end of FY '92. 
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Enhancement of the Degradative Potential of Microbial Isolates Enriched from Herbicide-Contaminated 
Soil, by Felsot, Dzantor, and Vossbrink, Illinois Natural History Survey. 
Several strategies have been used for the development of microbial decontamination of high-levels 
of herbicides in soil. · While some success has been achieved with microbial decontamination of liquid 
waste streams, decontamination of soil has been more difficult to achieve. To develop a microbial-based 
technology that is suitable for decontamination of pesticide waste, researchers will enhance the 
degradative abilities of several microbial strains isolated from herbicide-contaminated soil. As a result 
of the project, the researchers expect to culture strains of microorganisms having greatly enhanced 
degradative capabilities, which can be used to aid clean-up of herbicide contaminated soil resulting from 
spills and rinsing procedures. This project report will be available in Spring 1992. 
Ecotoxicological Evaluation of Area 9 Landfill at Crab Orchard National Wildlife Refuge: Biological 
Impact and Residues, by McKee, Southern Illinois University. 
The effects that lead and PCB contamination in soil may have on small mammals and terrestrial 
invertebrates will be assessed. Two types of effects will be analyzed - extent of food chain contamination 
and biological effects. A follow-up study has been proposed to evaluate the impact of a scheduled clean-
up at the study site. This proposed study would look at the rate of reduction of the contaminants in the 
study species once the source of contaminants has been removed. The final report for this project is in 
review. Publication is anticipated in December 1991. 
Use of Landfarming to Remediate Soil Contaminated by Pesticide Waste, by Felsot and Frank, Illinois 
Natural History Survey and Environmental Engineering. 
Soils contaminated with pesticide waste at agrichemical retail facilities in Illinois need immediate 
cleanup to prevent further degradation of water quality and pollution of nearby residential property. 
Remediation of the soil by excavation and landfarming is potentially an economical and effective solution. 
The study objectives are: 1) remediate pesticide waste by excavating contaminated soil and landfarming 
it on cropland; 2) determine the effects of various loading rates on the degradation of landfarmed 
pesticides; 3) determine the effects of biostimulation with organic nutrient amendments on landfarmed 
pesticides; 4) determine the effects of landfarming on quality of surface runoff and shallow ground water; 
5) assess toxicity of waste-treated soils, runoff, and leachate; and 6) use data from the project and a review 
of the scientific literature to develop environmentally sound technical criteria for Iandfarming of pesticide-
contaminated soils. This project continues through FY'92. 
Determination, Implementation, and Evaluation of Laboratory Waste Minimization Opportunities, by 
Ashbrook, University of Illinois. 
The goal of this project is to develop useful waste minimization guidance materials for laboratories 
based on results that have been achieved at the University of Illinois. This study will focus on identifying, 
implementing, and evaluating methods that will reduce or eliminate the generation of chemical waste in 
laboratories. Information will be gathered through surveys and documented case studies. Special 
attention will be placed on the use of solvents, acids, chromic acid, and mercury. In addition to the 
guidance document, the researchers will develop a generic waste minimization plan and a computerized 
waste minimization audit. This project is scheduled for completion in Summer 1992. 
Automated Database Tracking of Chemical Usage at the University of Illinois at Urbana-Champaign, 
by Abelson and Fisk, University of Illinois. 
This project will develop and implement a prototype computer database system which would be 
used to track the inflow, inventory and disposal of chemicals in research laboratories at UIUC. Physically, 
it will require a personal computer located in each department's receiving area so that all substances 
entering the laboratories are "logged in" and all chemical users can search the database of available 
chemicals. The reason to develop this system is to facilitate waste minimization through: 1) the reduction 
in duplicate and excessive purchasing of laboratory chemicals, 2) the internal recycling of unused 
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chemicals, and 3) the fostering of improved waste disposal practices within the department. In addition 
to the final report which will summarize the project and provide information on the use of the program, 
a computerized tracking system will be developed and made available to other universities in Illinois. 
These items will be available Fall of 1992. 
A Pilot Program for Small Academic Science Dept: Hazardous Materials and Government Regulations 
- An Impact Workshop Series, by Wesolowski, Illinois Benedictine College. 
This project involves further development and presentation of workshops that discuss safety and 
waste management plans for educational institutions (primarily high schools and small colleges) and 
small industrial labs. Activities undertaken include presentations at other workshops, preparation of 
informational materials related to waste management regulations, and exploration of the feasibility of a 
regional "waste exchange" for recycling usable materials. The workshops will "educate the educators" 
about numerous hazardous materials waste reduction and management practices. A final report has been 
submitted for review and should be available in Summer 1992. 
Improvements in the Solidification of Hazardous Inorganic Wastes by Silica Fume (Microsilica) 
Concrete, by Bayasi and Fuessle, Bradley University. 
Solidification is an accepted treatment method for hazardous wastes that must be treated prior 
to landfilling. Silica fume, a common manufacturing by-product, appears to be a promising admixture 
that improves the stabilizing features of this method. This project seeks to document this improvement 
and compare the use of silica fume to other additives for treating metal containing waste waters and 
sludges. Documentation of the success of this treatment method will be available as a final project report 
to be published in December 1991. 
Analytical Support for Waste Minimization in Illinois, by Warren, Research Triangle Park, North 
Carolina. 
The purpose of this report is to evaluate alternatives for measuring progress by industry in 
reducing hazardous waste generation. Alternative measures of waste reduction progress were defined 
and evaluated using available data. Specific recommendations on measuring industrial waste reduction 
progress were made as a result of this evaluation. The final project report, Alternatives for Measuring 
Hazardous Waste Reduction (HWRIC RR-056), is currently available from HWRIC's Clearinghouse. 
Background Airborne Metal Concentration and PCB Monitoring at Crab Orchard Wildlife Refuge, by 
Vermette and Williams, State Water Survey. 
Potential exposure to airborne contaminants during site remediation of metal and PCB 
contamination of soil is a concern. Significant emissions of airborne contaminants may result from 
particulate suspension during materials handling and as the result of incineration or other remediation 
efforts. The impact of remediation activities on airborne toxicity levels will be examined. Current work 
will provide background levels of specific contaminants. Continued •monitoring is planned during site 
remediation which is, as yet, unscheduled. The report on the background concentrations will be available 
in December 1991. 
Remediation of Hydrocarbon Contaminated Soils by Low Temperature Thermal Treatment, by 
Swanstrom and Romzick, Chemical Waste Management, Inc. 
From an environmental point of view the X*TRAX™ technology: 1) offers similar removal 
efficiencies of contaminants from soils as incineration, 2) results in fewer adverse effects on treated soil, 
and 3) can be accomplished at lower cost. Additionally, low temperature thermal treatment eliminates 
the permitting issues associated with incinerators or other extraction systems that use burners or 
afterburners as a final step in the process. The X*TRAX process results in a solid product suitable for 
backfilling and a very small quantity of condensed liquid organics for off-site disposal. This research will 
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offer the opportunity to demonstrate the effectiveness of the )0"1RAX™ process on materials contaminated 
with jet fuel. The final report is in review and should be published in October 1991. 
Paint Waste Reduction and Disposal Options Studies. 
1) by Sliwinski, Research Associates. 
This legislatively mandated project will evaluate current waste paint reduction, disposal, and 
management methods available to Illinois businesses and households, and will identify additional waste 
paint reduction alternatives and management options. Visits will be made to 18 facilities that 
manufacture, use and recycle paints to identify effective waste reduction techniques. The final report of 
this effort will detail the types and quantities of paint wastes generated through paint manufacture and 
use in Illinois; paint waste reduction options which can be implemented in Illinois; and an educational 
program aimed at enhancing the implementation of paint waste reduction policies. This is being 
conducted in cooperation with the project by Research Triangle Institute. 
2) by Warren and Baker, Research Triangle Park, North Carolina. 
This legislatively mandated project is a study to develop cost effective, environmentally sound, 
and technically feasible paint disposal options for small businesses. A mail survey will be used to: 1) 
identify the types and quantities of paint waste generated in Illinois, 2) determine the characteristics of 
those paint waste and what operations result in there generation, 3) determine what procedures are used 
for waste paint reduction and management options, 4) identify cost-effective alternatives for waste paint 
reduction and management, and 5) develop recommendations for legislation, regulations, and a public 
education program to reduce the waste paint problem in Illinois. This is being conducted in cooperation 
with the project by Research Associates. 
Waste Management Survey of Illinois Higher Education Institutions, by O'Rourke, University of Illinois 
at Chicago. 
The objective of this project is to conduct a survey of waste management policies and practices 
of Illinois institutions of higher education. The goal is to obtain information about the state of waste 
management at these institutions. Participants will be asked to respond to questions such as: Is there a 
person or committee responsible for solid/hazardous/other waste management on your campus? What 
are the names, addresses, and telephone numbers of those persons? Do they meet on a regular basis? 
In addition, the survey will gather more detailed information about the institutions, their waste 
management programs and generation sources, and their needs for assistance. This project is scheduled 
for completion in Spring 1992. 
A Demonstration of Hydraulic Fracturing to Facilitate Remediation: Phase II, by Murdoch, University 
of Cincinnati. 
This project is to support activities related to the creation and assessment of the effectiveness of 
hydraulic fractures for remediation of contaminated soils and ground water. Field work evaluating the 
effect of hydraulic fracturing on the rate of recovery of contaminants during a pilot-scale remedial effort 
is being conducted at a site in DuPage County, Illinois. The results of that test will be available this 
winter. 
Technology Transfer to Aid Pollution Prevention and Waste Management, by Lakner, University of 
Illinois at Chicago. 
A survey of manufacturing firms in Illinois will be conducted to determine their technology 
research and information needs related to pollution prevention. The goal of the survey is to gather 
previously unknown information about the application of waste reduction technologies in Illinois. The 
survey results will delineate the technology research and information needs of Illinois manufacturers 
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concerning pollution prevention, and will assist HWRIC in helping manufacturers to translate available 
technology into specific applications. Survey data will be available in Spring 1992. 
Municipal Public Works Hazardous Waste Management Plan, by Darling, City of Urbana, Illinois. 
The City of Urbana has recognized the need for a system of procedures to deal with the hazardous 
materials typically used in their Public Works Department and other public works departments in Illinois. 
The project will collect relevant literature and conduct a survey to determine the types of materials and 
current handling practices of public works operations. The end product will be a waste management 
manual for use by public works departments in Illinois. The manual is expected to be published by 
December 1991. 
Feasibility of Utilizing Reclaimed Shell Material from Investment Casting Foundries, by Timothy 
Peters, American Foundrymen's Society. 
Zircon sand is a strategic and costly constituent in the casting process and one that is currently 
discarded. If recycling of this sand proves feasible, the zircon sand shortage and the amount of spent 
sand sent to landfills will be greatly reduced. Foundries that can utilize the process would achieve 
significant cost savings resulting from a decreased need to purchase new zircon sand and from having 
less waste material to discard. Landfill space would also be saved. The report, and answers to the 
question of whether there are feasible options to this problem, is expected to be published in November 
1991. 
Viscose Process Emissions Reduction, by McIntosh, Argonne National Laboratory. 
An Illinois manufacturer of synthetic food casings emits a large volume of carbon disulfide. 
Scientists will search and test for a viable method for carbon disulfide recovery and recycling to reduce 
these emissions. Annual cost savings of this recovery and reuse could be as much as $600,000. Once 
bench and pilot testing have been completed, set-up of a commercial unit at the plant is planned. If 
successful, the company intends to expand their operations creating additional jobs. The final report for 
this evaluation will be available Spring 1992. 
Hazardous Waste Recycling and Reduction: An Integrated Approach to Alternative Technologies, by 
Graham, Graham Plating. 
This plating company will move to a new facility which has been designed to produce neither 
sludge nor waste water.· All plating chemicals will be recovered and reused. HWRIC will evaluate the 
technical feasibility and cost effectiveness of the main waste reduction system which is a vacuum 
evaporation unit. The study will also compare the new plant operations to the old in terms of product 
quality, amount of waste produced and operating costs. Project results will be made available to other 
electroplaters in the state so they also may be able to achieve zero discharge. Final report is expected to 
be published in Fall 1992. 
Brine Utilization Research, by Rebeck, Lonza. 
This research project addresses the problem of amine-contaminated brine disposal. Three areas 
of study will be addressed: end uses, processing requirements, and purifying requirements. The report 
will focus on the crystallization and electrohydrolysis options of processing, disposing of the brine "as is", 
and exploring the possibility of purification. Findings will be published in Spring 1992. 
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APPENDIX B. HWRIC PERMANENT STAFF AS OF 6/30/91 
Administration 
David L. Thomas . .' .................................................. Director 
Gary D. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Assistant Director 
Katherine M. Day . . . . . . . . . . . . . . . . . . . . . . . Personnel Officer/ Administrative Assistant 
Christine A. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fiscal Officer 
Karen A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Office Assistant 
Kathleen J. Nojd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Office Assistant/Receptionist 
Betty M. Stites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Office Assistant 
June A. Wilhite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Laboratory Purchasing Agent 
Data Management Program 
Gary D. Miller........ . . . . . . . . . . . . . . . . . . . . . . . Data Management Program Manager 
John P. Garver ................................... Database Management Specialist 
Information Services Program 
Sara R. Tompson . . . . . . . . . . . . . . . . Information Services Program Manager and Librarian 
M. Renee Ketchem ........................................ Information Assistant 
Industrial and Technical Assistance Program 
Daniel D. Kraybill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ITA Program Manager 
James D. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PPIG Project Engineer 
Alisa B. Wickliff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Engineering Assistant 
. Laboratory Services Program 
Marvin D. Piwoni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Laboratory Services Manager 
Frank M. Brookfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Computer Systems Specialist 
Kevin A. Cappo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . QA/QC and Safety Officer 
Jack W. Cochran ............................... Senior Organic/ Analytical Chemist 
Teresa M. Chow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Senior Analytical Chemist 
Scott A. Dalbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Shipping/Receiving Official 
C. David Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Organic Laboratory Technician 
Veronica Lazovskaya . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lab Technician/Glassware Washer 
Sarah H. Smothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Inorganic Laboratory Technician 
Aaron D. Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Senior Inorganic Chemist 
Research Program 
Gary D. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Research Program Manager 
Suresh (Sam) Mehta ......................................... Pilot Lab Engineer 
Jacqueline M. Peden ..................................... Research Project Officer 
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